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Xf tm ft girtftt ^mmm* t^x a* ^ fat Oit 
t tti ^mt^t^ t# mm iu .^ms^S^sMSA m^ «ir» !#•//• fUi^ % tarn 
1 iviife td ik«l»oi^«%« tte« gjfwiiiolal. axpf#irt i M . ^ X 
jLa a 1 4 ff i 
fn* pinMi«at tii«»is «Ati«l«a '^tttdlo* mk fOnosit H«»altSaii 
mfailfia.iui amk alll«& mtmmtiix^m* ^eeilo «ri^ tk^ ^e^Hmm oft 
olaasifleatiwft of MXmomt liosiltlaa laaifoldo Oujev«^ turo pj?opo»» 
ti«a of vasiotta olaesoo of ^ooo wmltoMa •ap^eiaXXj vhmk 
tlior iuro WMlowod witii iadofiaito motclo* Zt ooaoisto of flvo 
tlii« l^ap^oir «e Imvo sivoa a Inrlof irosumo of Bmm of «h« i?0(i»lt8 
i a t^o is<io«io«je!ir of oliaost iiozaiitiQui ssiyaJf oMe ai^ tiioii? ttHiod 
»%3twatweem* /JiOh t&oi2£^  ^oao I?@s«i3.t0 aro s^iiiily amilalilo in 
roviev ci2?tloio8 GM in otaMasd wox^ o o* :• Oa£»t(m (X94&)» lloialsii 
aM IkO^ oyao'^ ii (X9&3 oM lL9t}9)t Orsiy (1970 oad 1,91^ 6) ^ai^ooko 
(1976 aaA 19^ /7} and laai^ ataoi?«» aovorlheload »« !invo ooHoetod 
thmn to fix up our tosQiaoloj3r aM to tmko tiie t&oeio self 
ooatalaoA* 
Cluiptoir 1£ doalo Mith tlio olsaoif loiitioa piroliloiii of alaoot 
UosBitiiA aoaSfoMo* Sft tlilii i^ baptov «• havo glYoa a piueOly 
algoHcaia ailioaia to ^miavato tiia li»aa« i^ jea<HCalil«« atruatuvaa 
aad hAw atadiad ^alK iaolttaloa raiatioaa* ouaii alaaaif iaatloa 
pvoklaa luMi alaa ^aaa atadioA by iridal aad HawiOla (1976}f Ovaar 
aad EacvaHa (1980) aad £•;!• ilLaluea (ISBl)* la oiur tsaatiaaat 
va ifot foia» iadapaadaat iMMiia liaaair iira^Kalilar stvuattusfoa 
aaaaly M«K« 4#S« A*l» fi aad tvo oeoipoaita atmietttiraa a^, '*''* 
9^* Xh« flMiiA xmnXt of tills «liapt«jr Is a» foUowst *li(C(>) • o 
• t o l l glTt A iNMiio XiiMar £'s«*Siail.«v •%su«%uj?« i f BM oalir i f 
H i s a diifi90» df ««ffO i a tia« al&nlttm. &*• 
Xt mm mtXs a ooupl* of jfoat liaok that attmitlOA wis 
foousood Ott ti&« otia^ of KiBtiilos :aaiiifold« naA otlios alXiot otsoo* 
tttsoo witu iadofiaito motidUis* Jiaeo tho i^ ooaotjey of spaoo ti»« 
in aoaoiM^ relativitsr io tolnm to IMI oadovod iritii an iiuiofiaito 
laetsiOi i t liooa&o neooaaos^ to otuAy ^utnifoldo vitii atxuotiuMs 
oadowod witii ia^ofinite a@t»ioe* furthoimoffo* oinoo oturratuso 
plays a fimSm o^mtuI £Olo ia the otita;^  of ^sraioat i t l>eoaao 13io 
eo&tsaX tuisao of theoo atisUaa* Za QMDter XZZ m^ IV of this 
t&osis «» !iavo fooosac^ ous atgoatioa totmx>da tMe atts^* 
yitaptos X£X i s aavot^l to tha dtui^ of omrvataro pTOpoi^ tiOM of 
Pa«uao«»lia^a]? mi^ Jmxfl:^ KHMair lanaif oMa in a asrataimtio maaaoiF* 
Hoco wo imY« atMiod tha eoaataaof of itoioiaoi?r$liie aootioaal 
•arvatiivoa foir tliaaa laaaifoMa aaA limr^ giiraa tha eictoaaicm of 
raauito of Oastaa (1946)« ^aitao (1979)» « t^tO (X9t»S) aaA of ewijr 
otlMsa* AM aa appiioatioaf wo alao attiAjr asioa of holoaojri^o 
aaA aati«>iMlflMwip^e plaaaa ia a Paattdo«lb»apaea« Im imrtioaiar* 
tuo foiiovias wiift tlMO«a^ a henw bawi lueovadf ( i ) A mmaA»^ 
Kaiaa* aaalfoKI (^§4) nitisi «aal Aia > 6» ia a ^^ aatido Ooaplax 
mpak9% i9wm i f aaA oaiy i f 4XfT»i&t^ X) •» o fov waxy oct&ottoxaai 
aat of •aatos* X^t aad JX* ( i i ) A i^ aaado^ X a^paoo (M»etJ} vitli 
xmX Aim y'/ A %• ot «oii»faat h<oilva»wj^9 •••tlonftl etirva.tuv« i f 
«BA only it ii{X.§it)t Im peQp9r%lotml to 4X tox tnfmjt taagoat 
ir««««» % saS {HI) If m wxm»9%9^ 3?9mAfk £»spae« n l ^ JMNIX 
Ain > 6 afttiofioa tli» aasijm of «ati«4iolo«oiesliio pQLiiiuittt tli«i 
H i» a opGiM of oaiitttaiit boloaocp^lo oootioitfkl ouxnmtoso* 
Siio ttotioA of itolOMoap^o liieieotiOBAl oosimtttifo on a Kolilos 
i-aaifoM ima iatsoatieod %y %^Mh9X^ aaA iCobagraa^  (X967}« la 
3L976» 0«a« Hoi:dgi iMui o^ axfaii%o»ia«A a ooapXox spaeo foana ia tosAJ 
of totally soaa. t>i»eo%i023al oa:evatU3et« Xa Qimp%9S ZV if* aaitaai 
%h» roauXt of iloii^ ^ 4 Cbim eaA islme (^979) to i%«ado«»Kjaia«r 
manifoMa imA ijkm @o^ o ooi?o eliasaotorieatloiis for '^aimi&o«ooEi^ ,)liix 
iij^oa foa3S« m iapoi?taat veotiXt of thia ^laptai? oaj be statod 
aei foXlowat *A i'a«Bao*iab}.ai? Bimi£&M of soal Oia > 6 ia a 
4'@«iido-*ac»2ipX@x spaoa f OB» i f aaA oaX^ i f i t liaa ooastaat totally 
Kml ^iaootloaal Otiucvatuxfo* • i^'ui^ hoi^ orat «o nt^&j axiom of 
holoaovp^o aafl aati<<^olo»oj?i>liio pioaoa ia P8«ttao-»tGiaao» lamifoXda* 
Eaai facsaa (1.9@i) liaa peovoA oono raoulta eoaaainiag 1M>1O* 
aovpltia aaotioaal aaarvatara mA liiaaetioaal ottrvatura of aa aiaoat 
XaliXav aaaifoiA» la QUmpfw ^t^ «t stady haiMovphio «««vatac« of 
aa aiaoat Sjobl9x aaaifol4« ia pavtiottlajr* w« tvaeVhmw ^Uueify 
tka vaaoita af laiwaa aaA ototaia aoiaa vaoulta oiioilar to HMMW 
«iTaa %f Oatjr (1970) fov ffoojeijr iCMilas aoaifoMa* flUla atoptav 
aa4a vitli tlM foilovias ^oovoat «jiat (ii«gfJ} Ha aa aiiaoot 
Ka)iX«« mnit^M. vitli M»2. dim ^ 6 * Xf H oatisl^itts tli« aaiicMii 
of lioloMor^ltio ^9^«i?« for aooie p^ t:ioii M lia» ^ ia tv ia* 
wiiiefo liy »o laaaiiii is on ajidbftiiativa &»« %«%t JUlst® tmly thm^ 
hOQkB and japasa itiiio i imva tman sefa^rod to i£i tha tmio tasttt* 
QOSlEUfd 
%•%• t XnlaeodiiotiiHi 1 
and 1Si«i9 iii«lii«ii»ii sttlfktiotts 4 
Sjdl^ s of plaii#8 aM O^I®MS !,§ 
Jmk * L £ ^ ^ M i l A l t i i:iii.i^ ii..4f A*' t n a i?' 
iPff]|| f^mWlif f* ' I^Pf: a,a,4f.„w ^^a;va 
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t 
koXOMOfiiiiie •••tioiHa. oturffttuso* 
Xatsotitetiim 
ixttMioA Of OAvtaa** Immm tote 
rmiiii*i"iM'iiiii tir "iiiitifi*l;ili 
AaotiM» ofltosiMi fo« ocNMitttmogr of 
3T 
40 
43 
47 
9*f* t OdttstwMy of mXmmwgldM •ootionol 
7»6» I AxiOtt of iftOlomoKphio (c««]^ mtM!^ 
igUAi'jfia I f t f^ii_ff^._^M^yfyf^^^^'-^'-^^ ^ i>a^yi»j*. 
• ei^^)*^«?fm»j?WPPi^ « 
4»X» t iRtsottuoftioft 57 
4* 2* I CSMotoaof of aatl<i4M»loe^ffpliio 
4»3» I c;«Mitwtoir of Mooetlcma oiusimtitro 64 
4*4* i Mi^m of kolonor^io nM amti* 
fitOJL^^OI^^^dO 1^311^08 6 7 
*f!*|iB* •'*?''rii*PWiW* ff^PTjl i* 
$•!>• I Imt90dii««ioa 70 
$•2* i AS^oot l£alil>oi? iittolffiO^a WLt^ o^u i ta i i t 
iioJiCMMunaidLji oMltlkOiiiili ouaFvafeitso 72 
5*?« • AidUKi of Iwloeiospii&o ttMl «ati<» 
kiaonespMiO pljUMio (spiMuroo) 77 
iiyiiilli'HilAtUkg 
th% 2^ iuFpoo« Of this uliaptov l8 to §$,'wm a beisf 
»9mmm of mtm of tho sosuito I J I tit« f;o«»etsar 
of alttoot hosoitiaii aa&ifoM« aiMl tli«i£ lOXiod 
8t»aetu£«d* i'tioh tlicmii^ aJX tiieae rosulto aso 
ir^bSiisr »imllalil.9 im s«!^oif ai^tioltss* &M mm» 
• • • » i a ataadasd lM>ol£0 Q»iS» ^aJ t^aa [§j» ^oitlaa 
aaa i^i^sraalii C^i t "^^^ (C^^it £3»^i)* i^atea 
[26] aad .saay otiio«a» novertlialeeci w« Miro 
eollootod thorn koso to f i x op oar to^aiaology* 
wal^ tHoiso dofialtiaaf} ^ ^ resyl^o B»vo li^m 
^ivoti lioi?o ^oioii aro '^ ^ Im uaod i a a-olisoqutmt 
parte of t:io t^ioaio* 
l l t l j |i|ta^^Qt^^cint. mm -dmolQ-rrmnH -Of i4o»B4tljia -rnvSk ^a^jtor 
ilootaotsar ooa t>o tcaooi hank to ti:ie wosie of oohsmten and. ¥aa 
-iiaatsiiSy aad tltot of Katiloj? l a 133&* ^^lio study >mo pat oa a 
aojpo aoj^iotleatod ipeotiaA t^ ii?oiic;h tlio ^&sU of ¥«1X aad i&«oa» 
aaaa ia 1^7 oa AlsHiat Ooa^mc 4xaalfo24a» i^loh was doval^M 
f ttirtha* i a &9I9 by Jjokiiaaa* HotriaadeVf nivoalMi^ MIA O1^O»I« ^ O 
pvoooat otataa i a tliat podiapa ao otiiojr bxaaoli of Hathaaatioa liaa 
a aojro oiagoat aait i a diiroeoily as tlio stiidar of ooapdox aaA a 
Aittost Oott]ii«x Jttaife34s • basia^ i t s oaifiaA stxaotuso oa tiis-
•iogoat sosaits obtaiaaiao fvoe 0oomot«3r« topology aad aoaplox 
AaaljTSis* Siui stttijr of Yaaioos ^sost Qoni^sa » M i f oX4s ^ t a 
I 
trnWame lap^tas oa %im foXXoiiia^ two wvwmt 
ja m» Haaftf vaxiouo 8i)0«iaa.ia«a ire«tjei«tloas liapMMi4 on 
tlie aol^ iaiBig stimetuTtt ttasor of Almost ooiaplts laaiaifold giivt 
i>l0« to iatttietfitlitg ls«oeMiti?io atcuetusw Xik« AlwKit ii«aBaitlMif 
iiea^y lEaiatarf iOmm% JKa2i3.«jp naA 4^ iia«i I^ iia<iJr m»m%Mfi%Am ot«« fli« 
l.iul«|madoat s&od^  of these straoturos dtoaeosd oao etroaai of c«6oa«*» 
oliesy aad an attottiit totiaMs olasolfjria^ '^ooo stcuetusta fonaod 
tlio o^os atxwni* 'Wm 3Latiu? irt aliftai. voiritv Inrlofljr In tko iMot 
seotiont aaft |>3?e3mii aa aSnjO i^aaio e<^ {ii:ia of tn^ii? elatiaifi«mtioB 
ia aiiaptoir IX* 
wa tlio ottes ImoAy ..aaifol^ wit^ atrjtotynfes offij« to \m 
coeogalaod oo a :joiro«ful toofmltpe totraae^ a th« {^ooaetsiaatioa of 
«.Bt^ alO0 • ia a^ o^xaX relativity tlioosy* uiaeo ttio i^ aoiaotssr of 
apaeo*liAO ia geaossi veXativit^r iA talcoa to lio oaAovod w i ^ aa 
iadofiaito aotisiOt i t l>«oi»o aoooeoaje^ to atoA^ r @«aifoiaa ^ith 
at«aetu>oa oaAowoft vitii iailofiaito motria* J'astliosBoro aiaeo 
oiurfattts* ylajTO ^ fuadam«atai sola ia %m atud|> of piiyaioef i t 
taoaao tfco ooataal tiioaa of ttioao etadiea* ua ^ o inupaljr gaooat* 
via aiAOf thia atvoaa of ifoaoasahaa atartoA oaljr a^out 5 yaaca 
MkOk aad tlia voika of axavaa aaA Jloaiaa (1978) aaft dasvaa aaft 
Eoaaso (190t) on tha avunatuira psapavtioa of gaaado^aiOBianaiatt 
aaA PaottAo»Xalilav aaaifolda msm tha foca i^aniaaasa la tliaaa Aivoa-
tiwM* tfa iMMra aaviawi tida aaili iMiafljr ia tha laat aaatioa of 
3 
Mhl» •!»»«•»» mA $M Chmptmt XXJL mA If 9t this mmf «• IMVP* 
t^mmwA mm itttaiKliiHi toimcA* tM« otiutf* 
%isi«fly ff««»a3. HtloWf iioiao of tut iMu^ tt 4«fiiiiti<»ui «»& aoiuMpts 
f ostoiaiiig to j^yiO0t aospiox md Al^ ioat EOffiitiaa manif oi4o* 
Aofiaition Ci*i«i}» £et H M a aifferoatiftSlo aaaifoxa of 
•iron lUUiM&oiOtt* m «inoot oooo^ot otasuot^o <m u io a toiuioe 
fi«ia 3 of tyi>o ( i« i} ouon «^t ^ l « *X for oaok trootov 
iUft aleoot oo&plox saoaif^ld ia a pais (iit^) «lioi?o u %m 
.00 
a 0 «i2flHiiifoM mSk ^ io £ta t^kmmt ooaj^ox @tsiiotui» mi .4* 
fko iii|oalniio t«iiiooif l io a %mmiB of t3^ >tt Ci*2) 4i«fiae4 
» (£ ,« • £x,f j * 4JfX»f j # ^|l£,^J - U%.m (3D 
fo» x«t « 3^(i0* Zf A • • • tho oiaioot oon^os otsuotttso # 
io Mid to tMi iatogsabio* 
^fffMtf^'f <i«i*l)« £ot (Mt/| iM an alaoot oonflox mmifold. 
Xf c io • MOMwmtiii aotsio m H wtOH tluit i(#Xf ^ 
• i ( i f f ) f i f f « 3E(I0# Hit* It i« oaiisd Oft Aiaoot iioioitifift 
'.i 
&tfmt am, alnoct H^xi^tiMi mtmktoHi, wtth a«tirl« gf tli« 
f oj; a l l imotos fieldis E and Y on I3» It tm olrvloma tjmt 
asd that ? i e ek&m>^fism&%sl9§ v%m» 
litiBilifa ,ii8t3 l^4fflai» 
atttHora Mv^stuMeA ©•irtaia tfi)« of alaoat E»xmltli« isianifoMs* 
;ioir«S!itl of thsm oiasooo Imvo t>o<m studied vmssr i%%mt^v9lf 
duidLag laot 2r«<u»* tn tliie sooticm ir« dlsotaso tliv dif f ovwit 
apyeoftOhMi of lOasoif ieatioa of o^aost Uosmltiaa naaif oldo oad 
glYO t!ioi« ittoXttoioa roifttiotto* 
BtlililHlffl (a^ «2»X)* ^ ftlQOOt Eojaaatlaa laaiidfold (2i«f) io 
Oftld to ^ 
(%) IfiiflT l i i ^ i r (ik3>oo oaXHod iC^pooo o» «2»oot fsoiiiloaA 
•9000) if (Vxif>(f»a) • (Vyif)(x»a) « •# 
5 
tax 3»f Gx« aM o d«x^ «@9 %1%% ey<iile « » tokwai oir«>ir 
S9mmm%im ^9 ^f^Ut^^v w%mm%wt9m» Za addiUas to turn atova 
a«itioa«d oaa*tt tha^ r tmra dvHasd twa aaa stjniotusaa awMly Q>|^  
aad a^ * flMlr tafialJig aoisdlttcnia ava a» faXlovas 
6 
Xtt 19S0» liwtv em$, il««Vi43LA (3.$] hmw tkmm that tte*s« nm 
f jr««i»«:i|r »ixt««i elAnoiitt of alaofit il«cmitt«ai mmiS^MBf wi^m 
umw mmm $Mt9 tetiag tiupmi^i %h» etuijr of iToj^sooontfttioft of ttio 
maitocf gfo»p i i ( i^ o& ^ oojetolA @,jaoo i f 1 ^ %m folbXowto^ waj^ s 
t ^ t vofKOsimlatioa of 4M ^ i Is^o £&^^ inroanoililo ooapo* 
ttiHits glToii HjT ^ » il^ © igCB^^ (^ «^4« ^ 1 ^ ^ 1^000 tmXf i t i o 
f0304^0 to tosm sistooa l,8fBKittit smiiofjaeo aM mnaih mi^Bpsme 
m93mm$midm to » i i f f «r<mt ^Utno of aJUsoot i losi i t i f i i i ^aaif oMo* 
f hoot #1.^ 330© ooJiHOido "^ith 4ho oia@3@0 @tisdioi ^ irmdotto 
^aatlio^a* 'itm 4eflJiimg solL^tioas foi ; ociol^  of tlioso oln^oeo aso 
givoii im tit© foMowifig te^ot 
Almost Hermitian manifolds of dimension^ 6 
7 
Class 
3t 
ODx = XJi 
1U, = ^Jv 
ID3 = SX n Je 
1U4 
j ' \yi©1D. = QX 
! l U . Q ' U l . ^ J C 
1U:©Ulj 
•u j j e iDt 
aoieii), 
1 
i 'U),©'u;j©'U), = s x 
; l U i e w - e i O i 
1Ui©Tl},©'U), = S: 
a U , © 1 D , © 1 U 4 - Q , 
Defining conditions 
VJP = 0 
V^tPX-Y, Y) »= 0 (or aVJ?" = (Ji.--) 
£/i'' = 0 
tSJ? = 5 = 0 (or V;r(i?)(y, Z) - Vjx{F)(JY, Z) == 6F = 0) 
V lV"ifY 7,\ . , ,.., f / Y YSl^Vi^A '- / V 7 \ ."iTi'i'Vl 
2(re — 1} 
V;,.(J?)(r, Z) -r V^.v(P)(jr, 2) = 0 
6^  = 0 (or v^.(F)(r. ^) - v^.,(F)(.7r,;;) = o) 
V (^J?)(.Y, 7) - V .^v(Ii')(JX, T) = dJ ... 0 
Jj? = JJ'AO (or S |V:,.(-?')(2', ^ ) -^—"i '^(-^'' ^^ '^ -^ 'C'^ )^} = o) | 
- 1 ! 
-<./X,2>(5Z(JX)} 
© {v^(j?')(r. if) - v^ .^(ir)(,7r, 2)} = (Sj- = 0 
f5P = 0 
Vj,(jF')(r, z) + v^x(J') (J^r, ^) = - ^ {<z, y> <5P(Z) 
- <z, z> 6J'(r) - <x, j r > <5P(JZ) + <x, j z ) (5P(jr)} 
V C^J'XX, D - V ;^r(J?')(J'^ , y) = 0 (or <5(Z, D, X> = 0) 
s {V;r(J?')(r, z) - VjAiniJY. 2)} = 0 
(or © <5(Z, T), J-^) = O) • 
XY2 
ou No condition 
o 
0 
fitieuotuani* %)/ tm aX^«breio tts^ad* Xa Ui» ts^ati^fiiit li« ham o1^ 
t«jbft^ tft svw atraotttagti ao^i^y laiueXy Mfoasi Kjuhldv (it«i4*lO •txuo* 
tujea* iM od&itioft to «liOf»« aSLseadl^  olitalttsA by ?ld«l aiaA EavroSla* 
U9X9 0^ «uia ^2 mmif olda imv» Ddtn aeiaed &• I M J E ^ Bonait« 
(H«tf} ttaA 0o*4Io«uito (y*li) mmUQMo rospootivi^y* ^^o d«fiiiia@ 
to (v^4(1^»^) '^  C v ^ H ^ t u ) « o» ^iioti i s ttio 4©fiaiiac eoa*** 
ditioa of a Hi2Ui3i^ !^ }a@]; uaal^oM* 
Za Otepter Xlf iro baim tjiv@a a |^ u£«ly al^obraio ao!i@m9 to 
geaaafato th@3t ;L-'<£o»Ki»}aer atr^ottueaa and Isav^  al@a gl^ rea thtiip 
iaolusioa ir«latioa« 
^t«jr aU. thcioo dofialtloaa tt la oe]:taia2.y iapairtaat to 
aatc tox ta« iliffavesit solatloaa tMitvoaa aXl tnoaa almietuxa* i^s 
ooaYaaJ>faMHit Xot t^ A«Xf X«&t 4*Kf lS«Xt A«E aad il diaota t}ia 
alaaaaa of Kahlav* alao8t«iaiiaev, Bmurly<*xaitXar« miaai*ii£ialULaVf 
aa^<»i£aalavt alaaat ua»aitiaa aaA Hasaitiaa aaaifalda aeaapaativaXy 
thmk tlia foXXoviai: raaulta xaay bt aaatioaad hava (aaa it^h C^Jt 
9 
fh^oyfia (X«2*5}* 
UmK n 'i'*^ « 
y«E 0 s ** 
% 0 H.K • 
d j n ^tK m 
Ha H -
:g|i«^gaBi (1«2»4)« 
Hf 
E 
S.E 
A«iC 
• • w 
c [ 
l>K Q: 
C 
ra - H 
iV«H 
o 0 .1 
tt«K c : 
o s c 
13 
tloaa of 0«v«£al. of tiM <mjemtuirtt teaaort of M* 
(i> MCQiiniiiim ourmtvtre teasor E of iQfpe (Of4)i 
(41) iilwa i^miQii sootioasil <i:iffmtiis« ot th9 2^ »|4aiM 
ICiX.X) il(^*Tt I«f) 
g(^tx) g(ftir) •^Cr.tt) S^  (9> 
( iH} EolOBkOiptil« ••wUdoal 0tii?vatiir«t 
(iT) iii««& oiftvfftiwM tmm^w of typo (opS^i 
(V) a i l O l OII«f»tlUO fOBOtlOttl 
(10) 
(n) 
(It) 
i l 
of aSooat E««iltiaii swnifolAt Tmrm %9mk st^AlfA rwf •MMmmlf^Sif 
It ^9 liolonoirpliio a«otioiia2. eiurvatiiff* H(ic} i s aXiRgrv 
«oastiiiit m% mf9W3f peiat « t H vitli v«aip««t to aajr aait v«eto]r 
iC c l^ C^^ Ot ^^«^ ^^  ^8 val^ to ^ or ooastaat luaoaoe^liio MO** 
tioBttl oajeimtaj!^ * A Xoltlss mmtt&XA ot oo&staat^oXoiiOjri^e mm^ 
t l o a ^ aurmture la eaXiod a eomj^ ex epaoo fozia« Jcsidea a 
eoaplox vazfalcm 0$ tk« Xe .tm of #• 3«)lul^ » tiia roXXoniag; ariNniXto 
aro &lm nalX Intovaf soa foj? iaataaQa [42] a»l [7]« 
gii^l*^ (XI9«1) C42j« I£ a ^bl@3? ^aaltoXd A tm of e0a8taat 
lioXoBOje i^o aoetl<maX ouryaturo o(u) at wfws^ foiat » e Ht 
tliia tita Miawaymiayi oustmtuiro t«aao£ of Htji(3C»Yt«&t«^ ) ^ ^^ ^* 
a(jE,f,a,») » ^Jii- l«(x»4 s(Tt^ ) -«(x,2) s(t,«i) 
* l5(S,#i) g(T,J2) -gCXtJX) «{T,#W) 
-2«(x.inr) «(atJ«ni 
aliava Xft»S aad tf asa asMLtsaxjr taagoat vaatos flaXAa oa N* 
(X*9*t) C7]« A IfthXas aaalfoXA of saaX Aia ^ 6 ia a 
aoa^as apaao fom i f aad oaXy i f i t hat owEuitaat aati«ii«XoM»» 
pldla oaotioaaX aiufatasa* 
1 9 
Sli« foCUowlAtS i^MPMtcJdUMttioii tQx the spao* of oonstaat 
h0Xmmxs^9 oMticnMiI muermtmm htm h99A 0IMMM9A "^ X* UgiiMi C34J« 
fhaftgay (3.«9*5)« A Kalil«v lattalfold QS i^tal Ala > 6 ! • a «ot»» 
pl«x 8p«o« f oxu i f sm& oaly i f 
8«<itioE of \ (H) at im nxhltwxsj point m of M* 
«'oi! e^ arl»it£mi;:7 @3iii9i«t Uti^ .iitleaii ^asuifoM i^*a* .Aah3e& 
CaSJ has prcr7«d t^ i@ a^JPloifii^ gt 
^ f^ty l^^  (X«;^ *4)* ^h» dXmmmx3um eojeimtur© tisau j^e of aa cilzioitt 
udJKilti^ii ;:«fmif0l<i of ooiiitsii&t lioXosi^ spltio aootioimS. ourmtuse o 
aati8fi«» til® foliowiag typXml id^sitityt 
• 40ta«(Xt4« C(2,41l) * cCX.2) dtfW) 
-«(I»a) «(Xiii) • «<I.^a) «(M,JX) • S(X,J2) «(TtJ»)J. 
AaoaffSt tlio diffosfttt OIAM«« of alnaat Mosiiitiaa aaaifoXASt 
V 0 
ift«iito2A« miXmm wt t« gMMsvlia* tti« oiunatur* ia«atitiM of 
Xanaiotf atimlfo34» (aoo £X4it C^ J^t 140]) • Q^BamiwrnHw &m 
»ajr pxovo rmsy iatoffoatiacs thoovoisui aliout tho noosiotcy «aA 
topoloinr of lCitilo« mnitolAn* ulthmit goiad iato dotftHop 
vo aoatioa tly» foJiloifiaiS S08ii3.ta» i^ ijleli Msw Itowi psovod in 
l^ioQg«a (a.«^«§)« IiOt (ittiSf^) l>o a aosicXir Kaliloi; aaaifoM* 
2ii«a 
( i ) 4itf»^f¥) • "Igr {34^*«f) ^ 2M(ii-aD -4x*f> -^ 4;«-ir> 
• 442) -44f) } • I I ( V^)X|| ^ f 
CU) HCx,«rj£,t»#i) tt*^^43C4^x) *4^-jnr) •u(Kft) 
vliovo JC»y a J!gj(i0 a»l 4x ) » a(^ ,JX»X»JJ£), 
gh^ ttj^ att (1«9*6)« liot (Mfisp^ ) ^o aoasiy Iiaiaoi^ fia> aaA lot 
i:,r t 9^(10 bo sooh that II Xjj » ||T|{ « 1 aad eiUD m 
( i ) £(X,T) • ! {3(X^oa0)^a(X«jy) •5(l«Oo«<9)%X-JT) 
«&(«•¥) -«(X.« -«(X) - 4 i ( t ) ] * | II (Vjt')^P t 
u 
'i%ii ai>tloa of 09{i@taiit %jp» t&« iie«el.sr mA^z sumSXold 
hmm %mm dofinei b^ £M»i^  |iS]« iro£ mi wef^ltmiXf ^ Saoet iios» 
laltlaai £Kmifo34 i f u&^ 1m €@iissM as ieftXmmi va« sosr timt an 
mlimat atJ^ltiaa r.miilfoM i@ of oo^staat t^po ii>t o e II |«o» 
vhoiMVOV tiM> p3jme« ^ofiaoA lijr ^§1 aiiA ^^^ a^N» aiiti«»kolo«> 
sioi^liilo and s(t»f} «» ci^^t^)* Xf thia ho]4« tme a l l a c il« 
v« M f ttubt H litui (iioljitwlMi} ooiioiiiat ty9#« ifiMOljrt i f 
1flMtt«V«» Ci^lC) « sCffY) «* 1# tll.«lt H i « seiiA to UttVV sl9%0X 
flioiit wo %mw tlio foUovlagi 
h f i l t i i l l l i i (l»9t7)» y»% n %• a aoaaljr Sftliloff iaaiilfo34« 
1: J 
flitA n liMi (|Niifttifi««> MBAtaat tfp% i f smA mdy i f t iMvi 
faiF ^U. JCfT 6 J^C4)* f*iist!i«je8U»st» u li»» tfXolMl ooiitttaiit 
tjrp« i f and oaif i f (14) hoMs with a ooiuituit fimotioft «« 
jfiaaH^rf «r« taeatioii tfo» folioieia^' co^iXta wint^ giv«» 
hoionojpphio sootiotiai ousva^ mir^  &a& poiatvise ooaataat tyiMi* 
fhaf>yff| (i»^«d) C^ i * X«t H li® a aeax^ I«iia«if eaaifoM 
witia poimttfise CK>ii«ta&t koimi^v^l:^ sootioaai eurvatuj?* A 
a M i;)0iAtiri90 Qoostcmt «2r^ ;e «• f li«ii 
( i ) at <iao^ FOiat ;i lm« oonstaat ajxti^iioiOGiojrpiiie 
s««tioiial oasvat^j^t CA*^  ^ ) / 4 « 
( i i ) if i s aa Bia«t«iii tuaaifoM with 4 MX»X} « (n^^K^ 
C^«4) i l l i i ^f i l l i i t t mi l fltftllHit 
f l l « M t i o a o f ftliOai o f p l M M S fOS E i i » f t l l l l i M I SWft i fOl4« 
^W^^WiHm ^^•PF'WBSHpwm^W^^B^^W^^jj^j fflH^ff ^ W i B i ^ ^ ^ ^ P ^ M ^ I F ^ ^ n M P ^^i9 ^wP^r ^1^^Hi^V VP^^ffVHik M. |pr ^B IWPWP •M' ^ ^ I ^ M M P ^ I F ^ W ^ ^ ^ w I^WI^  w ^ ^ l p H w ^ ^ 
{IIMM* i f f«» 9Mik 90iat f i a H «iiA fo« wwmiy m^lammalkomtX 
Xiamut w^S^mptm^ t of f j K ) * movo 4aioto M I aHliwonotoaol 
i J 
•atl8£i«9 tH« dxicw of »*p3jMM« X01? so^ A Af 2 ^ » < »# i f aoA 
otHar If i t i s a ««aX eijaat fosKit* 
2m X97if v^^ * J^ otiag aM ^ iioi3i»ii gmesalistta t l i s aotiott 
%y itttiso&uoiaic; ^ « iud.cwt &t vMikotmn as followst fo3p •»oii point 
^ in i'l aai foi? iiVAf;^  si-^ di&idnid'sa^ liaeai? su^gpad* H of 
'2«(a) t&e2f« «si3t@ nm iMUL&«ii»iciaaX totally imMJli^al ttuTitsaal* 
fold H of li vitli pas&IXei is@ i^ our^ t^tairo vdotoir fieiS m»0li 
tlifit p e iff ottS '^p(l) « »^ aii& tli0^ p£OV«d tsh^  foI3.otii»ii i?oiMit 
«o <^a«iiote£i8<» a Jeeal sa^o« fonai 
llffjg^a {2.*4*2> [24]* ^ iii«masiii»ai maaifol^ of di^aousloa m:^ 3 
i s a ir#al 8pa«« fdxm i f maA oaXy i f i t oatisfiea th» axiott of 
9O14IM«B; a»A aotlttX C^ 9J gaY« tii* fujtthwr isoaomlisatioa 
i a ^ii« Aivootioa %y insotlag tlia t^HornXme tlwoxta* 
y*^ aoga» Cl»4«9}* A aioaaaaiam ^awUoM a ef aiaoaaioa a ^ 9 
ia a »«ai aptM* foaa i f aoA oaiy i f fair avasjr paiat y < M aat 
t9x «a«ti aF^iisaaaiaaai iiaoav aiilMipaaa $ af tJin)^ St< m <^  at 
tkajM oaiiata aa ttiii(i1liin(iiniil.fiBrtl mlHMUiif OIA II aitli innwillali 
aaaoaA faaiaaaatal foas ia if auoli tliat 9 e li aaA fJiM) « S* 
1? 
Th& axiOGiA of tFtt]M»aifoa4tt i* Eitwuuiiaa ^f^amtt^ wtm 
a«ttOsa3»is«d to Kaiilex lauiifoldo 1^ tmm^ tsxith/oxo (ooo fo» iao* 
t»»aoo (C^i» [17Jf £X9if C23i9 2SJ)« Za X955f YiUM aaA llD||i 
Aofiaad tuo axioei of lioXesiors^o 2»*plaiio» oa ScOtlor i^aaifolds 
m& foUoiras for oao^ f e H aaA tox anar Sa^^diaoaaloiial 3^.o«» 
aorjyio 8a1»ii^ ae« S of 1?^ (^ t)f tlioso «xists a 2a«diiimMKioiial 
totamy gootosio m3i3iKmaMStil& H of it ooataialiiig 9 euaii 
ttmt t^(^} "* *^ tli07 m^f t ^ folXoidAE «lia£aoto«i«atioa fos 
tm ooaataaojr of t& i^omocpMe sootlcrBaJl Ottsvatturo* 
gl^ gfiff^  (X*4*4> C42]* A ^JB^9B maaifoM of i?oal d&aoaiiioa 
2ia > 4 aatlsfios t:io axiom of hoXfi^ oiri^ Mo 20^104^09 foir sma» a» 
X < a <: n» i f o^d only i f i t i s a ooi^ox opaoo foas^ * 
0&«& fimd ugitiOf ia 19759 4ofia®d t&o aadoa of aati*liolo«* 
aovpliio i>laao8 hy jre^ taii^ iag the oia;1>ai^ o« f usAeip ooaaidlosatioa 
to iMi aati«lioiOiaQV|liie« Tb9f obtalaoA t^o foiiowia^i 
fha^gfft (1*4*9>« i aCfiiaoi^ iaa irJuiifoXA M of xmtl disiaaaioa 
^ 4 ia a oonpiox apaoa f ooft i f aaA oalir i f i t aatiaf ioa tiia 
aiEiOA of aatlH^iOMorpMe a«»pla»oa fo« e^na % 1 :^  m< • • 
Xa XS739 vaapootivoXy ia X9t&9 i3«X» ^Mh0m§ cooF^otivoXjr 
^•Z* doXdlMiss «BA I«H« .'^ afeaX fiava tlio foXXo»is<f dafiaitioa of 
of tha axioa of iuOottoi^ p&ia 2»i>a|iiaiaai fov aaon foiat t a N 
aaA f o« oraaar 2»*4iaaaaioaaX iMioMxylKia Xiamur atiWpaaa f of 
13 
that p e n maA !D.(ti) « f* fluiy pnvmi, m» t^JXowiMfi »*«sdt* 
diii«R«i0a 2» > 4 ia a oon^lox »pao« o^aeea IX iuift omlj i t i t 
omtiiif i«8 %ti9 asEton oif HoXoiMixtpiiio 2ii<»8^er®8t X < a < a* 
X-*0£ 1<3i& ai2ti<«ltcil<%i^ ri?hie 9em^$ .u lia^ csite pr^ r^od the 
2m :^  4 i s a eo^i|t4a d^eo fosm i f mift (mi^ i f i t i^tiaf i9» 
tlt« axicsa Qt @nti*M2.osioi^ }|iio ib |^3i«jra«» S :^  a < a* 
fiaftiJ^» «• lieati^i tiiat» ia this dis^etioa &9m^mX ernXm^ 
of fltttemiiifoMflt himti bona studied bj aaay autlioi» (fla* soHcmtta 
t95]» O^a aad Ogia* COi» B*I* Chiii (&]» VailuKileo aad iiXao^a 
t i l j t iiiadt aad ?*»itsa«lMi [2$] «i^ mmy o^ajfa)* 2&«8« asions 
iMKva tiata aa«d to oluumataxtiaa l^o xml nad aoaplox sfiaao fosaa* 
•oafiMHwiiar flat &pm*9 9MSL jooliaav K«iU>o» a^aaaa* Hovav«r« «• 
aava awitioaod ii««a oaiar ti^ aso £ooaXta niiiaii aaro xaivfaat fo« 
Ott» •abMtaoat aiiaptaffs* Xa cmaptosa XXl-XVf «• aiiaXX obtaia 
aoaa xaaaXta ia ttiXa dixootioa f «v i>aaiido*XUIiXajp nad AXaoat 
13 
{^•3) flggfilagii ftl ilwiiftft*ftl(BiinnrilBH rinBlfffllilii* 
E«3^tivl9ti« <iiy«i0St tli« study of 4if if«v«iti^1rl« mmilolAm 
vitb tM«£iait« uidtxiea tia^ v« hum, aon* I17 t^ ifu^  i:«ii£ji«tvloittiis 
dttjelAti; th« laat S«oiid«* aitoaoHftl*- annlaa .-timifdMe hav* ^AMI 
tlui «tl»j6«t of 0t*4)^  aiaee tad tiiao of s^urtan* a9¥«vor tho 
»aitt altttEitiiiii tffts fdim8@<i& cm jiiommixiaa mmMSoMM irit)^ poal-
t i T # 4#i ' iMi« ^>4t»i£io* Ai%@^ yh& ^&«k Qf mmi^ C^i <^ »^  ot;i«»« 
on liMl«fiiiito ixmim pm^uQt njmm ttm QtvaO^ of jQmd&^dtmmw* 
aljoi i^aalfol^o (wA iM ^uirtiouXar that of lii>s&&t» t<&^folie hat 
tooim ti sabjoot of oMof d&DOO l^oiu tmti9n%X$t Bd^ ^ owl K!ur3J.i^  
[1.] attil 3*0 VAollI (3L9B3) 1^^ siisMueisoa l ^ s 1102^  eXo^ ;<mtil:r imi 
Itt «lil« sootlosi «^ dioousio ii». ^ritf 8(^ «o i?«miltB ooatooj?* 
ftiac to Motiaiua Qiurvm'foi^  of i^maAo^Btwrnm^^jm Jaaifoldo unl 
JfOMMts MAa&folds* Xa 9a^ lOdCL»»t «• sivo 9mm msalt^ alM>ttt» 
tlio oeaotoMir of aootioiiAl ett£V&l»ii;oo» «xioa of ^imioo emA axloe 
of •^•co«« 
ifftiliillff (1*9«X}« A ^mmnim^ siaaifolft CM«S) oaAoir*! v i ^ 
a ?ooaiio*Xi«awNiiaa nttsio g io OAIXOA • i^ qttao»*^ OOT«nai«i 
mmnXt^lA (o» on iaAoflaSto nioeiMiiiJlaii ^aaifoid)* 
It X 19 m vootos fiolA e« «4« «• oholl oip tiiat 
2D 
I i» upturn Xikm i f g(%«x) > ii» 
X i s Um l ik* i f s(%»%) ^ Of 
anA JC i s m U i f isi^t^) • «t ^ 1^  »• 
£ii* a«tario ic i® 8^^ ^o lis ds«iiais«&ts i f thsrs sxis ts Z tt 3^ in) 
Sttoii tHat giSft) « s foi? svsziy T c 3i£(rt)« A aaViaaiiifoXd U 
of .1 slmli lis «alX0A no»^9Qmx&tA%9 (dsi^snsxats) i f t;is vsstsio-
t ioa of (g to S i s aoa^ds^jsnocnts (dot;o&«£&to)» 
Xt i s nsB. Imoifa tluit ths i^mie p •> sp {.^ §^1 i* dsgs* 
ascftts i f cmd only i f 
&iU&i 6<f#t) - ^ K t f J ^ - ©• (15) 
Miw%h<owmv»$ the folloiria^ l«Ma tym li@®i p?oiroa in [IGJ* 
ji^ saaft (1*S«2)* i m ao]i«^ei,^i«3^te I^mi&s imvs sasio ssetioziol 
o^yrvatoss o i f tmA QIBOLS 1^ u » o il^t VIISKS l^ i s dsfiasd as 
Ifsisg; tliis xssoltt QxiiTso oaA Hoiiifltt baf sxtsndsd t^s 
sssult of OAstaat nlMlOlif fos tiis positivs ftsfisits astvio sasSf 
nsf W ststsA «s foUovsi 
iMKUk i^*'*') (5]* ]bst H bs a jdisoaaaism laaaifold of AistR* 
siott tt ^ §• $hsA M i s s S9SSS of ooiistsat ourvatiurs i f ssA 
osly^ i f 
21 
f9x a l l osntiottoxtaol iroetoiro x,? miA ^ at any jpalat of 4* 
i i?ffMtto (X*9*4)* A 41«3emiilaa onaifoM M vlth motxio of 
ei^iiamir* («f ^t ^^ fVAvf^ )^ i s eall«t a l*03P«iit8 i»UEaifoi&« 
xtQtlfm ot tlm m&%x%ii to p ia poaitiv* dofiiiito* 
For /iOsoEtslofi maiXiaM«t Simvos @a4 Hoisisni £1.63 ^ ^ 
0a^oa«i? osa Mosaisu C^ i tiaT« |»?oir9a th» follotfia^ jeooiatai 
gh«oi?«i (JUS*5)* 2^t J ^o a Iroreatg ©anlfoia and m e II* 
It iiiXftf f^X) *» 0 ^ummrmi 'i$t$'4i ar« oi*tiio80£iial and 
l^(IfX} « €(f»I) • 3.i tliim aH fi®ai^ ao«joB<i»iS'^ to |ilfia@a Iji '<>?^ (H} 
h&vo cia»9 atotloaiU. ourtirtuifa* 
i?ii«eg«a CX»S«S)* &«t a IM iMi a1»0T«» If al l apaaai^ Lik* 
irlaaaa p ia :^(^ ^va aaaa aaatioaal aosvatuffa a* tlMa 
a l l ao»-dagaaa«ata lOaaaa ia M H ) Hava aaatifnal attavataaa a. 
If tua plana ap {Xff} ia Aa$aaaaata» tbaa taa Aafiaiai 
9xpff»Bmk9m at aaatioaal attwatuxa S(XtD Haaoata aaaalagl— 
Fda that aaaa^t^a foUaviag^tliaoaMi.iflUlali aaaaa ta ba aanaiMMit 
auapaiaiac^liaa b9tm pxowA ia C9]* 
ftsioa of i)las@« ciM aj^ ^«£«0* 
<;ph9z?fit for 00^9 r» 2 < 1? ^ ^t %^ ?.«» II has oan^tant Qooti^ meil 
(••SI* C'l» C i^) t9W ^mn3A9»1SgMl9M awtilfoXfil* AI»O* I » Cliajpt«s XXX 
«aA Xft «• hav* and* a sjrttwattio stoiy of i^t oormtiuw pso^s* 
tisti of ftmdooKaiiXmr «ai 9%li«« aXXi«A mmMJ^^Mth tt tmy h% 
8i«atida«4 tiMbt • ( » • of tli« «««iat» of 'klui abovo it>^ otod oatnem 
[9 ]* %ppm»iA ivmt «f««v oust wmee ooMBwuKLontot foe p^XioaKlmi 
Ilk %m jvmtwt tSmptme «• ^rm am aX^olimi* 
«e^«sft to imwxat* %h9 UJMNUP J^W «* l£ftbXt« 
9tffi9t^&»«0 miA atuidjr ^t»i» iaoX«uil&m sA»<» 
tioas* 2t m^a Nwm aSioii^  timt jUi titis s«t«> 
ks% • ilialiX«i; 8tJBuetu£td9 oM tire «c«|>oait# 
extmrnX-mlf sttidieti* Jut t!i9;i^ a)?9 otri#i? wealcAj? ed3ititi.o»« cm 
aZi^st iiemi$,%iim, mmiS^M ^WLmi Jbf9 r ise to otsTtoim otMs 
«u#i «t«uota£«» and tiwf h&w% olitaiiuid flir« ateuetm^s f la* 
ii«Mrl# JiQiaiioc t ii«£ifi«cl Hy (Vx^Kl^*'^) ^ ( V ^ X i t ^ » 3t 
4ittMii*Kiaia«v t dafiftoii lijr (y^f ) ( t t^} 4^  (^jj^)Cdnri^) • &# 
K«xBii«i«i t 4«fiii«d Hjr (Vi^)(^t^} * (v^x^H^Iff^) • <}# 
dj^* aiuiifold t AofiiMid ly (vjc^)(^>^) * (V^)(^^»3E) "* ^t 
25 
vliat &sm wiUM ths H»«iur «^ ?#»KAia«9 »tiraiOtu2NNi» Zt iNdi ^ t n 
ttBtniRi %hA% im this e«ttlji£ ir« g«t i^iut ^a i« Xiaftiu? i%#»i;iiliZ«» 
•tsa&tnxtttt» viM9 loaxily s^t2tlov» i^Mdot W/SsXmSf ^mtA^'iMOiXis 
&»& anxmitiaa* aad two oomfoiilt* stmietuaNHi rtm* 0^ «mA Sg 
0tmtdtase If t-ift otiTuotiaro tMuios / satiafits a i^atiott 
('V^)(t^i!^) 1^ fosmitiag i^t§S aai/^s opomttag ^ oa ^ o 
oatsio* la Zatt 2aA aaA ?«A alota* 
JMt ^ d«u»toa t ^ tiot of 800^ Xlaoa;^  e<K^l9mti^t tlioa 
If la a W9%ms spiioo i^oao IMUHI ol«noiita avo 
2 
121 ottimf tmsk& ^mWi mm Mit of th9 t&tm ^^ mm. IMI »$Am9^ 
to oi&o of %%m Hjr vmSLm tiko foUowtag iJolAtiCNUt 
f o^ ®iaap3lo 
vlioyo f^ « I * fj^  osro i^oftUy j^x^utoo tiio vootoaro x«T«s, 
f j otomtoo tSM fleoK slolt of CVj'^Xirt^} Hy l oaA f^ 
opoxmtoo tbo ooooaA aIo% 1^ 1* fh9 soaala&iig txomofosMtioao 
• » • osfifooolUo ift toiao of fj^ » f^ aM f^ Mt 
2 r> 0 
{^lis if»ar tarn smpm f^ mm wtUX ^^timA mA thviv ttonpoAi* 
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f»ia* (4) 
finM {f^ • X* f^t f2******» 'xxj ^^*"* ^ * MMIIS of «» 
aXK«tos« X iia«ti x« ft valMa i^iteft of HM (f»7)« A i s ooMiitftUvt 
2? 
ty ^Kth^mmxWi em t& aaen tmm %im taSaHn C^)» <MIA1I of 11« 
^ ^ •* % t ^ ^ « -%t ^ ^ « «%f :^^ • tj {3} 
a0Si@M0» ®a® t'l© mx^Qlc^^im^^lciiUim (^ #"4 ffeoo© feai^ 
o2-e..imte asm f l t i*4 <" Ufl.f**»«t IJ»» omfi^  t!mt 
u&vlo:ial.y f| 0 f| « «^ U I C|^ —?" ^ oad also w® ©aa 
i j | • < | d 4 • (6) 
3iJMi« fj t CQ—^e^^* i t i« aotSiiitig but t^ A^timM •ajiai«» 
an^ t as oiioim ia ('iit da^ oao oX taem ia inirarti^Idt ^^^ i*^' 
i»yei»i« i« ^ * • (<J) • <;• 
umM* 
fj - «5 • 4 • 3^ • i^^  • '^^  
%d0 ^en0£ato£9 of ff^ aim* 
mv cioooxxiiiij to 4oflaitiont ^ Iia@iy? tT&^rjs^jl^x 0tnottird 
i s in z^&ml Giir«si s^r tC H;) « o» wMw H, « ^ ®^ f © 4» 
IX 
i l ^ O fC^) «» (f O i^ C€ )^ tt ^(€:||)f Wl@£» h e A* llOV* i f 
( i ) «lthor SQ «* o i^ii^ ^£yia ilamt Cv^4(¥f<u) » o» i««* 
( i i ) OS k « o» 1^0^ is «b tisiirisil. osss* 
^J9 ifkmmtof matSLvaSL^ %bd@o tvo Ofisos imA tiio (mi|r ai%«xna»-
tivo loft i«i 
( i l l ) h io •i^T'JUir (or ao^M^voiTtiilo)* 
la tOiia eaoo iot i ts aii»i«w DOignofidttl lis 
9:1 
II* imciif tm% n i s mtm^M3ct if m& m3^ is tn^ i «i^ «titm% %mm 
^ i^n mtt h® tilt aijiiwyi x?0l^«ieil Qt h ms i t i s af 4i@i^c!@@ 
Itsii t i ^ a* iim^e d # «# i*©» 
1^  # j^ <» #• 'A9m ^ !& # ©1^  £i # df i^ i^uli mmmi l ^ t & 
i s n di^ H^oi? of mwt& ia ju thwB t« M'ft sl^im tte$ 
mM.9s mtmmtam if m4 ^nij if te ia at iivlto^r #f mmm %& His 
i«ok for tli« tiviooifa of mme& i s A* a«f«i!« n* peoeooi in litis 
ii«s0ti^i» IPS sstsMisa »mm mtsm mMuim^ WMMU ITS s^uli ym» i» 
thm ssiHAi. 
MX t j i * ^ > • MM taSA to M aqnlvalnit U t,{t-) <• • <^:^ 
% . 
3D 
li e i^  oueh kiat f a & o ^* 
the esttvwKSttt «ro lias'd 
3i 
! • • • 
o»lotrS( a iiti»»3^imrtil»I« oloiiortt 1i auoli t tat f ® !i o i> 
&£a2l» ai^ TO timt f a li o {;» t t i© a j^iriiaji tfsa^ iCe©! ® ^ 
Ma) «» t* vikmm x » f ^ St -x e ?# y s @(ir) wA a e M« M 
«tsao%vuM i s ^wmk Iqr a »•«» A4Yi««w oC A* It f e A la a 
yvlM aa«a dlTiao* «• shaU «aU f ( t ^ • e a ^iiffi iffff'flrf^ *^* 
32 
snail s ^ titst t ( s ^ tt s is « ,9ga«i^ atlf, ,f»t*iiftaify tHwtffllft* 
m 
ilsaes ^ s pein© ss»d MM.wm oi 4 oifs 
ai» Ci:*%H%} «» s» i»s» CVj^Xff^) • (Vf«H/'f^) « s 
sir (V|t^)(t»4 • iV|^H3tf4 • s» 
• (v^J^X^ti^) • Sf 
imisii is tus firifit*n^lif C^*^ s%vtis«tues, 
5. U«<^)(s^ • s, i»s* Cv3|f>(f,»)w(v^/)C^#4 • St 
miish i« tss U M I U M (0) stsMsssss* 
3^ ^ o 
\2hm OBJlsr iMi»i>@Mcait ^^ro-i^sihier stir .otiii7®a ^liioit ®aa &• 
C r 
C2*4) Hilniiin juinttfintt 
(2«4«1} (29J* ^ « folloviag; iaoluslott ffeXatioiiA iioXA 
0ood anoBg tarn Msm^KiMLim atamoture®* 
U ) E QUA iU&=ia2 
i i l . ) 4«K and a«Ic: i^ «& 
proof o£ ( i i ) f0140^0 @IMJy33^ fTOo a»©ii:m C2»S»6)» 
Clii)» ^io etiaw timt ^«Kc: (i«I^ ir@ imir© to c&o# t int 
iajOldtt 
hmt (a) iHi oatiJiXitAt tiMHi 
m i\r^)t ^ S{^^}ffS uaiiag (a) 
Sims IT© &a¥© smoim t t o t ^ViSC^ ^*Z* 
Sow to «3iiow t:mt ,\»zcz\4»ii^ mi tosr® to 8^w t^i^&t 
l»dt Co) IHI Eiatl^fi^d a ^ ea^M#i? 
Ci#%) {cv/)( i r ,4 • i^^^nru^^)] 
• • Iby C«), 
Sluts ir« Imirv MuMft t imt S (Vy^XYt^) » o i i | ]^l«8 
36 
iii) % 0 % * ^ 
d«tiii« ift IMii iittttliicit ^baJJl ulktiuatdXsr ;i?asiu«ie to on© of t iQ »^ 
and so tlK%3@ £^e® the onl^ G^juitores of t.^ 3i(i imturo yMMi oidLat 
i]td«pi»Bd«iiti|'« 
mmikmmmmLJmm 
of i^sulttt of aavtanf "Smmo, i^£i»o mA of 
oaa^ o^9i?0* m mi, e^ plidatJUiiK* ire s t o ^ 
seauXtft (m a«iOii of holoaos^iie oM imt^ 
liolo^ojv t^tilo Irenes iM a .g^ e^iido->i:*»@ ja^* 
HMTtt^fct^iiiaiir MiilM«ii, ^1, ffnaal^l l^^WMg'iilf ffltttllgitf>;i 
KO^Mtsft M* Osyrliia ^kms&atmAawi. m risal st^^o focR 1»ir aft A3b«» 
goteittio 9»09tfftir of tho otirvatuifo toaaov* also* tii«»t aany 
4IXfiN;«itlja. goooetocs tmrm ototaiaoil ooii&itioao of ^^ Lo natovo 
to oiuumotoiioo m xmO. opioo fosn* &• Ogiito C343» i*i«At «aA 
Vojrotxa^oft (29]» 0&«» aaA <3|giito [7] oaA Miqr ot^oco £»vo tiM 
ooiip3.os voMlOA of IlidA soouXt to oiiacootovioo a oottplos opaoo 
foes* soooatift QMKfmm oaA Monljn Cl6J luiv« oxtoadod tlio sooult 
of 0«rt«i to m iti—omiloi aMifolA vitli ioAofiaito aotxto* 
3 0 0 
a0 ^'vo ®xtaitl0& t^« r@0alt0 or Qoiuo t^4]t Gusi'^ Go aM ::oL»$Mk 
he oail©d a iim^^mS^:::^^^ ^sifoM Cos cm lalofisiiio £^ il.@ie 
e'iotf ©^ 0staMi04i -SJO roaio^teo' I.«K*-0 ®Mca trill, a® 
u@0f Jl ia our dioemsioat 
l^ tS l^iji i3»t»Z) it%(i}§ C^^J}* 2h@ i^iia^ p « ^ -{^ >^ *lb'J i s a<»3^  
d3C,4 sCffl) - i i iHtf) d* i f t ) I* ©• 
^SSSi* ^ ^ M^ ooa«id92? a f|j»d irviotar ^ » aX ^ »>¥ aai am 
aaelritjeasy ••etoi? ^ m xi * st» botli ia th^ p3jia« p« Xli«xi tlie 
plaa« p i s ao»-d«£;eaas@kt9 if mift oal^ r i^ 
33 
and it*gCl*f) 1^  iJ«&Ct»Y) • o» (3) 
tiofi i f oi^ only I f 
cUt^ di?iir) •dK#i) 6(*':»f) # o. 
tl^© folloiiiiitsi 
ipat® i f QM ousyr i^ 6C>t»^ l i& o« 
ouevatur« i s dotliitd as aiiuaX ^ 
ll(»Wt V* a^ali ^v« sOiM mmms^nm &t iwmAo^Keiilmm 
mlmmX 93Umm% mmltiaA mmit^M (a^g*^)* immn 4 i s dofittito 
43 
or iiultfiiiitt* h9% ^®(r«8p« «^} IM tiae 0(Kiipl*t# XIXt to t 
ilttxsiitiaa aaalXold »itit iadox 2»* Xf ^ iJi iiite£;jsal»l« thmt 
«r^  18 also ititii^ i»it)3.e iom tmm sm& l&Wmisek C43i)* "£hm» 
iZit e^t ^ ) 13 CI ^m&Mo»MhX0s aanlXoM ffi^ i^^ex an it m^ 
( i i )« ii«t (::#J) li® an »*» '^a0aiii3iiaX ^^mm^o^^AeLMsmSjm. is^aifaM 
waoso aotrio Q tmn iM@x m^ '^^mi. Wi9 a0ti*io of MmM, 1 i s 
& a^ea^Qo^ot^o mi 2,. ^i'& .iB& s^ 2a« Mt 1 hm tlie mitwmX 
Almost ikslilo^ .4Mii£old* :.lox^ r^7el^  i f i s ^J^IIQS %C rM o»X2f i f 
J id Xootilly flat i&&9 tm^jomM, llQi* 
Ciii)* h@% ^ii§f^$i) %& m ma^o^y^M&Ts mmiS:oM» thm. C3?;»i»^ >^ 
i s a mm»A» Umsal%%sM utmdSQM* mr9&90» i t l»MM^93S i f ana 
only i f H itt Xoodliir fMt* Msaiw Ji^  dii&dto» tii# liorlaoiitaJI. 
l i f t of J iA tm 9mMm of taao tit&a Xohiltajea [43 ]^* 
It io OBOiXjr oo^n tHat %hm folXoviiig pifOi/O i^vo lioM fov 
«he ouffimtiivo toaaor ii of a 4*oeu4o->iCohl«» ammiSolA &m noXi* 
^(Jttf)J^ - rf.Mtx,!) (5) 
XQK aU vtntor ti«M» l ami f • 
l»hio seelioaaa. ooamitard 0 i f ana oaly i^ it ^MI tii® 
iiC^iDJ i«(o/4) E0C*ii*;)f «^^Cy#a)^ i^tt^^lJs 
^unotioa of :i ia Qoimftaiit* 
^^ '^ •^ > • - ^ \% ^^^^ 1^ ''^ r *«««• '^^  « £•• 
fh«n ((£ fli) itt a flat .-seu c^M s^mpiax dpaim iruJEi.4 of indox 2B* 
gflllllMffll (9«2«5}* la a j^ «Hmdo*i;iiia.e« mml£ol& n$ a p&aaa 
9 aiiaU &• eaU«A J^iamuBiaat i f i t i s apmmad by {^ -itJ^ iS:} • 
4?. 
alott (8«« e«r> £28]} • 
AiKfrn^K^SX) m 2iJL04KtK»r4 ton a l l K inplies H «> X* 
#Cft^j) -ct^f^J) ^ f f« r4 ^S|^^if#t) 
211^ 1 i t I s oagjf t© prwr» tixat -i^  fsatlfifis© al l t::jj rosimtore 
prt;^ p«tftl®«s satlAfi«4 liy %'m 'HmmtMMx mu^fsturo ttmso^ of ^ 
ij^ Atilos isaaaif olil* IUrtli«SK«iro iro lmv» 
ii^ (£» Yt X, ITJO • •• (la) 
fov oTOXy ortiMWoiiniil «•% of vwotoiro Kf? and J^C* 
'litffflii (5* 2* 9) [>ui« All aoiMio i^^ nonito iT-lavtMriaa^  llaiioo 
batro snao lioloaovphie ooetloMl otiinm«ueo» !•«« Sip) "* o • 
4 9 
jti * A ^ * 
(H) liet now g ( ^ ^ m o« Wo oaii al^^is flM a s$$pieaee of 
iioii^««ill i7@otO£a \^^\ '^^ ^^  ^^^ %~^^ ^ ^^ '^^ »«SB© that 
ociatiitiilty of i4 and i^ ^ tMji iMslklmm 
a(M£f^f^X} <• o i^ o (Xf^ XyivtJ^ I)* (12) 
flHMI (&i) MK& (X2) glkOV tliat 
ii(l,jri;«x,JD • «i^ (X9^x»i.f<rx) for ftU <K* EOAOO W 
psopooltioA (3f«a«4>t 4 « «a^ 
(kwmfm maA mmim {U} Haw psovod ^ o fouoviag cooiat 
vlUoii MM |mf«i ^ OAVtoa C^ i «^ir ^ * 9o«itif« ««fiBit« aotsU 
in 
all eorvaturc i f ana <»il$' i f a(:itt»^iJ^ ** o £os o?^e^ ortho-
mo£@ft3. ttot of imetoj^ JCtt m& M» 
Jj^ 9li£» Xf H if» of oonotaiit lioimao»pliio mmttt^mX onue^ mturo 
t&Qjx i t foUovB f^ coM (3) mad Xmm (3»a»5) tMftt 
4^«Tf^,Jfai:) » 0* 
fo ipsovo the aottvorso pmxit of tiio tlioore^ r.* iro fiimt •«talh» 
xim tiui foiioMia^ lOE^ amt 
imaM C*?*?)* Slio ^arpotl^ oaio of t&o «]IOYO t&ooiffta implioo 
I ^ i(%»X> » g(ffT) • 1* MfiMi X waA t 
4 
X'm iH: aad y » i i ^ . 
of th^ t!ii80ffeji» mi lia'9« 
^0ia0 til® facts tcia^ a{K##/lfl&t¥) » Of im oaa c®t ^m®%lf 
£mm C2i^ ) tbiiit 
tHat i«» 
* (W (i.VK)} - KJMy,^) } . (14) 
a • ii(JC» t« 3(>» ii£ ) 
iXQm «li® 3A«t xtiatiota i t i s «a«y to IM^Y« t ^ t 
^{M,f4'^9^$4l} m 4ftaT«Y»ai}» ;2iii» in^Uoa t ^ t 
It (•pCT,4I)] «• K [spiMt?")} (I®)* 
flituit faeoa (16)» (17) aM (IB) i^ !mv«» 
s {«p(tf,tfu)} • c {8p(A„fi;)] • « {8p(f.iri:)} 
• K \»p(y,JV)} • (19) 
4? 
fh&t is* amy holoraorj^d ««o%i0tt ham ae»u« fleotional otirmtvttt* 
^aaso* ^7 ooaplttx V9«»l.om of «iotos'o f&oor^ ri* n io of oomsta»t 
holo^iair^le oootioiml oui?9atar«* 
j^t .. m sk «iieado«*ooiatxLos aiooe foji^ sit tliftii at tia^ if point 
e e I:» ire Imve fstxa C7) 
tme a l i anil i7»ota£9 '& c %(^ 'iK Q&&yr&mv^ft W9 htmi tiio 
following reoultt ^ioli i® ^ i ^ nit^t ^a^>ritttoy': &i^ « w&os* 
P£00f id oioiaiar to Umt of 'ih9(iS9u C%9*S)» 
W6$iX ^U^ > 6« It a(^ «»4^ f^ »4X} « 9* wiitmnroi; d'd^^) » Of 
t%8ii .V hum ooaataat toioftor^hio 0Qoti^m3. ownmtti^* 
AfMMk' ^^« £^ oiro e^o$;e!& enA im ttosmt^ttt*^ as Vlie OOMI»1IKK 
9* 4* Aiiifci i tfiAlirtifHi fog floailittiy ,»^ -Ug^ fli>gg,alt^ itt iBMttigiiali 
Wor Aft a3yb09t a«i»itiAa enaifoid (llfSf#) of 4ia ^4ff 
»aiti«iyiai( tlM p3?op««t|r 
Mi£»Y*x»4} • 4«rji,JY»<rjC9jf2h (21) 
Urn Xaaao £77] liaa psorod tiio iToilowiafSt 
io 
•0 
naaifoXa (u«Gf^) ositli3fi«0 CSl)* 2*^«& i t 19 of eonstaftt h^lth' 
mi£\f^9 mfO%lm@X eiymitiir* at s i f m& cmly i f tt^tJ^^a !» 
I t io w^ll teoi® -si^ at «rf®jfj Kst&le^ ; jmifoM » t i s r ®a 
(32.)« MOf i a tMn nootiim %t& e&ttmii t:>3 d^im ^@ .^^ It f02? t i o 
e l a s n of I'^^oAo^Mkl'^Uy manfif<51ds by proving th6 f o l l o w i n g : 
'^^IP^xmxi {>*4*3K X»®t C:itiJ) ^ © i-tsrofio-l^ altlej? osaifoM of 
rea l aia > 4» 'i::sa :i i® of ssams-;aut ?nlssorj:iis sectioaml 
OiJJSm^tiM!^ M GSd 0207 i ^ ilCiifil^S i© |BB0i;0CtlaB3l to 4d f<^ 
ov83?^  taijcoa^ v^otor K« 
(7) that 4i{^Jiv) « o far a l l S» 2o 03?ot^  Ti© eofS7@rc© w« 
e.i&il oonQia^r tiio folio^ias 03s@ei 
(D cC«»^ ) • d^ft) sad 
i i i ) ^^, i ) . -«iftD» 
JCiCt i^&«YtaiCl li« SM oetlioii02&j«l 8«t and .^msim u^ &• 
attd .(i' fdSJi «a o]rtti<mur«asa ««$« iy liypot^sis of tiio tlii»£)3;9fa« 
43 
B(7 
Allow MOat loM « • ^tlt 
a(jC« ^X }X'« «2^ iC f Oj^ ^ tt^l 4 mj^4t9 
whmn 9^ aaA ^ MM —gmmfXy s«c9 » d 
50 
•^ » W^ HCX) - « ^ 9^9 ^^Btm iZZi 
Uo^ p^ajeij^  (22) mid (25) us £9% 
ii(f') • b(l') ^M tm^ n hu& 1^  &^m»Mi»t h€»l«i»3»;^e o«dtloiiiI 
th9 aaim c««MMi twe tlii« i s b^At «Uo ourvatiur* op«sA%f»v of Xf» 
opftooo »oo«tt)i3ko« ifeuit of o ikiaoif aMuifoM* flioxofovo* i t io 
""t e 
fossitilt ^ ^ti>M a lot «f fr9|i«xrtl«9 of Kaiass siMs f^oM four 
1% %MM ssdliofi w« 0i!y^ ai<^sdo i^ ^ j^moee and obtaitt woum 
|i63f^B|^^^ 0«S*i)« & Hoa i^^ r ^.alilsir ^»4foM ('..•af^K @»dow«d 
^Itii &E &2jio&t ooopIOK iil«na3tei^ $ m& as iMofiMto ^ilonaanlam 
r.etrl© c* ©^ -^ 21 te© called a '^isutil© i>ji:;t&«® C^ i? indo^lMt® 
^l«i»3iBli® eixrmturo tje»ti5r of a i s of t*i« 1?o3L2.oaia£: fo»it <u*< 
t) « f £^J:(K,4 0 ( f i 4 -^CK,;i) ^ l , « ) ti^ C .^a^y 
s(f,^i^> «s(l*^^} nlffjH} •^gC^,^) 0(St^ii)i 
•2«Cv^>t» Cv.a)«)J. (24) 
^A%a$u^) • «(«»&) gCx#8) *«M*^ i^ ) «C2f.4 
# $i&piA) M¥i<7w} •g(i;«ji) s(ft«r^) 
* 2sC(v^) t t (v^«r)rf) - t jCv/)Yf (v^^)^)] (25) 
Sli«iii i t ia «as^ to 5ro£if;^  timt ;i^ satiofios a l l tho eiuroatiis* 
K^si^ aod and fustliexsiord «o h&rm 
Sl^ QH a l l mmf^Qi;'mQs&t9 plazie© iairaslcmt ^^ J l^^^ sand 
seetiosal cn '^mtiiy^ o i f out oaif i f 
ii(A,f»a,'4 » oii^(iffti4f4 • ! CcCVg^^ff ( V ^ ) i 4 
-eCv^J^i ( v / ) ¥ > •2s(CVx^)ff (v^<i)43 
vlies* &^ la dtflAod as a^ o^vo in (2S} £tM x«f»^i«i e 'i|sC '^4» 
ilsiag ttt« j^i»|>i>fiiti{m C'i«5«2) ir« e^«»& the ttieoa?«i 
(9»?*2) i » ^ « fell.oiriiici fomt 
^k>og«tt (3*S*5)* A i?8«iado £r»A(i£ui« (.-«iSi<l) mt%h isml Aia > 6 
i « of oMAtaat lu»l<»oci^iio M«tlottai eiurvatore i t waA ^mlf i t 
E(i:»fti9^1) « 9 to9r «va«ar s^t of oirllioiioxiial v«Qtox» J1«T and 
sosiidotiv^ly $A ^soiioaitloa C3«Si»3> and tssia^ t^o faot tii&t 
( Vgii)K m o fojp ^eimi}t8» i f toXiotfs iu£t0diiit«lsr tliat WBOMM 
th9 ^ypotlieeie of tlui peojiondltloa (iCKyfyiCt^ l •" «• 
(2) MUUmW* 'A'^ ® I'^ oof of cm^aeioioy i© <m tk« 
ropo^t liore* 
In oootKm a. C l^iooi^ aa i3»4»l) &® ossteMM tao remsXt of 
l-anuo C57] on aliioat llosic^iti^i sunifoMs to .^'^ eitto^ Kigiil.^ is ciaalf* 
fol io l»^  i)3eot^ iiic; t!mt a 0£ltm?imi fos ecmcitaaaoy of EoXcmospliie 
oootioaal oosvEt-oxe io t^ <mt £iC »^JX)^  i s '.;»i*ono£tiooal to X^» 
3iaoo tlio psoof oror tlioro do^ ^msiod on tlio ooaaitlom 
i t s usmkt9X £i«at£o3.itr ^is* 4.if¥«««»><) «» ^ (#ic» il¥t ^ t^ ^«) 
holds tern E<^ p<ioe (•«• dsa^ r Cl^])* t.^ o ooao romtXt oon inuilljr 
^9 ohomi to liold fojp Ki»0paoe im veil* 1!Mi} wo state BO uoidovi 
fkpoi^ (?«9«4)* 2»ot (tl»g»4r) ^ a i'oondo i^Kjpiioo of rool 
AiA > 4* Thitm n io of oonotoat ktoloooj^ s^ ilo oootionnl OUS-VA* 
tor* i f and only i f 
a(XtJX)X i s pjeo£»ovtioaAl to 4X SQS mwxy t£inj«Hit 
YOOtOS Xm 
X» C i^ i£* CAvtaai A«fiii«A tli« cutida of :>3JUios for m i^mmiF' 
0atl8fitts ^M @JBl«m Of p>*pi0a@o foi; wma p» 1& a d t^aeo of 
eoastant u^Enrmtoso* ti&tmi§ liOimg cijia l«oa£Uii IZi} ^o««i»ais«& 
(ucic^ of po-si^osoo fa£ ^130 pt ^^ ^ s o ^ o%eo of eonataat 
msxw&atm* Mo^ iMofi i i l to i:«0faooe we tQx&v^Mt^ th& followiaiit 
j ^Lt t (3*^*2.)* 2t0t Cf*»Cf^) ^& ft &'0Oado E««@ i^iOo vit ik a» 
i&dofiaito tUoraamiati uetsio |> we ®ay t1m% :: eati^jfi@9 tiio 
asifm of lio3Loi3or|liio :iI.a»oo (rosi* gmtl«>lio3.oi^wp^o :)3aaos) i f 
for oaoii m € 'A mnA oai^ %tol030i?.;^o (rosp* aat^ ^ o^Xososf^ ^ l^iio) 
»oii*4»£i^ 9Loi;ate «>Iaae p* tiioseo ojdlata a 2«ftiiiiimeiio^»X total ly 
f^oadosiio •uliMiiif«:>14 M J3io»^% tliat SJ,|CM) •» P foa? » e I* 
ilovt l o t I IMI a ial»aiiifo34 of If aoA lo t "V a»A V 
lio ^Im ooYftid&at difforimtlatiofi ^R M $mA it £0«pootiiro3Ly» 
SiMftf Kiio foUoniiig; i?o«uIt» aso ^oaj. loiovii in Vm tHoosf of 
sulKaaaifoldot 
vlioro X oad T aro voetor f l ^ d o ton^goat to B aaA U iM 
«Ii0i!(i «Ag^ i^^9:)9 % S ^ diiiotefi the ta£i:^mtial {s^&ji* nti&mX) 
witli 79Ea dim :^6* Sf .^ 0atisfi€iii %m wsXom or miitl»!ioXd£iO&-
pfaio jlaxiQs* tliesi .> i a a Q-mee of oomitmtt i^Dloaoje-i^ -ilo ««o» 
tioiiaX eujEimts4]?«« 
a c H «bi«li span m mmf<9ismsmtt9 imti«liolo^ovphio i>lUui« »•»• 
«i(ai» #im%» Xo% oa eonsMes tim mim «rti«i i:C)v»x} • g(Tff)* 
plant iMmtlcHM Xt foUowo tmm (29) tHat 
Ai(JC^T9 ^JL«^f) ( 4 £ 4 ^ ) n e (itOdttlO ttOlSMd 0«[apOll«at) # 
4^^7, J^snr* «rsc«jf» ji^iO « o (3Q> 
firoia lAiiMk «o gift 
II <K) - a (If). (31.) 
i^C-^ S^Sr* UX i^^ 'ft U'¥Ut» ^iXI} m e . (32) 
«'i7^ » (>a)i i t i s naa^ to mm Umt 
H( ^ » E ( D * (33) 
%!&• s«a% of 1ii« proof foUoirtt d^ r lli@ aaao iMSi'::mi«aitJi an in 
«t|h«orott (3*3*2)« 
Bf tl»« suitttble eiioioo of irootoro mid tuopvimito a« niTon 
im abow tlMtosM irt #«» pxovm Hho fo21oifiaft 
gfcoojMi (3«6«3)« imt (Myet*^ ) Iw a* aliOTO* I f i «i«iofi«« 
tli^ MCMm of Iwloeiojppiiio lOuaoOt tb«a ; i s » opaoo of ooiui<> 
f wit holoaoxyiiio mMtioMa oturtiitiuro* 
WAiKiil I f 
t<m iMiilm uaaifoMo* 2a IWI^ J*^ i« Honh fm» 
th&B clbaptms ^Q mstmd tiw semHtn S3i UmM 
aaS Ohm, m^ J^^ite | 7 j taw imtmi.<t « m^m 
xtml %t ^9 iM ^ m^^MlmCUm to p« 'i'lici seotlcmal euinnitiy!« 
df au«it ft saaao io <SJI1].M t^taiijr »<ml B9Q%l&mX (oi; »ati^ 
feoloiiovplile} oiiinm%ui?# mi^ iM •t^ ift). to iaJC»#I}* Xf XCJC«T) 
i« tuo sootionAl onrvatu&o of E Aotoxmiwid ^ Qettm9mmmX 
•ootoso x aaA Tt ^OA i t io oooy to lusovo timt 
wo coiMueic that ostlioaosiiaX Tootoim JC aM Y opMi « 
5'' 6 
totally tmX paaa« oeofeioa i t mA mXf if ^ » 7 i ^ 4& foxa 
troM^oso m^ d&^e^i^bSk [iSJ int^ ^Kiaodd t%% aotioa of li<i3io» 
laor^Mo ^iseotioa^ omrratm^ o» m ;Mil€i7 smtifoM* I t i s aetei^* 
£iiii@4 l>7 two lioi<K30rpltiQ i>3Um»3« Foif a totally s@ii3, iieotioB 
csp 1^1?} f 0*M* I^ ooh d0ri::i9d tlie totsiUy real, tdseotioaul «awa^ 
@^ otia^ m^ ttm.t . io of eosstmt^ totaai^ t^^f^ %>i30e» 
plane ettotioti &p -{_Kt¥} • ^fi^aisiiiief totedS f^ rm^ htn&Q%%.omX 
Qmrmtiwa Q*.;» Um0 pfO'sriNl t::o f&Howinci 
fli®0£?«Di C4«i*i) C^i* '^^  /»aM.@si«ei imaifoM i@ ^ n^w^eic iipae^ 
foisa if fiat oiilj if i t tmi mmttimt tptaXljr £?Q»1 Dieeotioiiai <n»* 
YAtu£«» 
$ ^ folX(>idyAc; ^Aie^t^ciaHiti^i for tho s^aoo of oo»otaat 
Molomoirpiiie ooetiosmX otisvntuj^ wa« ol»t£iiii@4 ia C^i* 
gkftfi|ff^  (4*i*2)« 4 Ift^otfioa rianifoXA ^^  of xfoal 4ia >^  6 i« 
A oois>^«s spaoo fom if and ottly i f 
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t9S aXl os%imw»mml •Mtdss %,t amA ^ at «ti tutlat%jmxf 
pt -rm € it wMMt 0|)iui ok iotttll^ xml m^pwrn^ '^ '^' •,ai0 
i^ olii©^ itssmSLtoMB naA i^ve SOGHI olia»ii»t«j;isiitioim ton jMmi&o» 
etmplmit apaoa fojest* BtiTt^nortt «• ftti;^ a « i ^ of !iolo»on>lilo 
I t tQ witil kmimi timt a o^m^os ii:;moo i'0ief» ten oons^y^t 
antl^ ^olOM0ir,Mo aootlmi^ ourvmturo* o^m^ To^ o^i^ t^ il«f» c^ i^m siM 
> S SM & ^ mi^m^ ejme iimt %t uui m^ i f i t liao oonetamt aati^ 
hQliimaspMo mmttmml ou£f9^ ta£«« tm ^bio sootipm vo d%«sJJ» oxtoai 
tti$^ ^oault to 4 0«yilo<»Iialiiikj^  r^ i^HifoMd 1>^  pse^il^; the folloMiiig 
|i?if#o.i^ (4*2«1)* Z*«t ( i f ^ l»e m mmtAo^^gJi^mt taaaifoli of 
JTOfil Ain ^ 6* fliMi .i iM m i^ ttflfnAo^ o^apXox upaoo fosii i f aaft 
oalf i f ti^ o witl^oio(!tO£^iio oootioaai rnxmrntm^mt of H •«• 
JgSSfif* Xt i s olMTicnao tlist o oomj^ ox opuoo fo«» Imo ooaotaat 
aati^oioaospisio Motioaai oturviitueo* 
OoirroffooXjrf aMnwMi that tho aati-lioXoHovpiao oootioaai mm» 
iratttvo of 14 ia aonataatf m^ •• &«t X aa4 I !»• ovtIioaoiMil. 
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'^ffl, j ^ aisd f '« « M X ^ J2li«ft Bp -JA^ f I SJI g i^bia aa aall^ 
( 3) • «m Imm ill 
Sov» l«t m bo aay lu^i^nu^ polat of M AAA Xot H 
and ^ b0 wtbi^txms^ tisit ir«9to«9* ;^ 3^«a ira oaa alwiiya oitoomi 
a(b) 'i> did) m de# im&p* uic} ^ 11(4) » «^) 
»Mii& c^ i^ es i;(«J) «* E(V)* ;^ 1»ia a l l aoa^^m$mte Claude hmm 
neotioaal. eoisvataife I.0 l(id«i^idi^t of tlno o^lee ot th» ploat 
^noti^if tli@ Gdi^ox v^slom of %iio weU. ICEO^ E ^d9r«.^ of /<» 
Aa Qtatodl ia %&n% ehaptov (;fii€ioi?m C3*^ *3L)>i a«air»it msA 
Mm$,tm «x«o«d«4 tli« j»imiit of UttKtfttt f09 iii«ai»Mdem aeuiifiaAa 
witli iBd«fiait« ^itslee to Qteismet«si«« m a^ taX »pae« foxa* A* 
sm application of tl^ aliova thooifsai tra pstnv^ tho oon^lox va»» 
slott of tiia idioorota of ajsows SMA iitoQli^  [If J and giv« oootlimr 
ositoj^oa fo» a ^^mmAo^^wBt^lmi «fao« fom» 
« 1 ^ jeroaX Aim > 6* f li«i H ia a iiiaudo<*aoii^ «x spooo f O«B i f 
aaA only i f idtYgSfX} « • fo» a l l ostHoiionua. twotosa I f l 
asA % a t aajr poiat a of ii v u i ^ apaa a tota31f »»al 8ia:b» 
j^ E2j2lt* ^ ^ ^f ^  ^ i ^ ^ ^ ostlusaojspal. •aatoxts uMali apeia aa 
aati«lKi3Ldadzr^iia atibapaoa p of taagd&t 3pa«« f^(.i) at aa 
ajfliitxm:^ poiat m* %k&&t %M il io a ai^ aao of oanstant d^l,9«» 
saQV|^ -il9 aeoti<ii^ eurmt^a a » u i a s^ ^Qik ^ 
l a alfioif tlist 
ii.CA» f f *4, 4 • Oi (a) 
OoaTvsiialrft a@£mi»e tuat :i eatiafiaa nit^t^^fA} » •# 
fas alX Ttatave H^t aad ^ imi#i apaa aa aati^ ^aUcMaoasphia 
aa%a4»«« «aA aoneJile]; tua aiM»a i^wi ^ t f f f ) « gC^tl^)* :<• ttHooaa 
aoaaaaa aaa]i«er a aai ^ nith a^ <^  H^* 1 oaA 4af iaa 
l ' « a l • M * r « -Hf • a2, MOV* a:iaaiajr JC* X' aaA ^' f a n 
aa aatA'*lwlq«agpliia salmpaaa* m aa liava 
0 m iKXj Y ; &'• X) 
• g(X» af 4. Mi« -toX • a£t X) (9> 
^ 
o 
viiittU Ijapllva that 
oc^ aim Kt f' aa& 3' spaa mi aati-ltoloi^ir^MQ @u*b®?,ao«* lio 
Q m H(H« ?; s ; ^) 
S^*v»f0mi» twom ilJ) &MA ill) v« tosoXiade timt 
jfont ! •« i i t any uidlt ir«««ov irlil«li to^^tiiMv w i ^ ^ 
A«fia«« aa Mitl«lM3.omospid« J^IMM* W« oam writ* 
hypothesis of tlio ^oora oad j^eiatlca (XCi) ond CW irs tiave 
2lm8f £e(^ (32) C)33J1 CX^) iro ooiiolui® thpJi ©ooticm&a. euxvatuiTOs 
o^ .. oro e^ paS. fO£r call aiiti^olO£^iir.-.hlo fifm«-(IO0@a0mto ^a»« 
s@otlcm0 oontsdaiB^ t^o imetoi; x« Ijot li bo m^ otntr tmit 
treotoi? *oelon:::^ ii^  to '-S^ C^^ i)* ^^©s. «o ©aa f iaa ® aa l t -spootos? 
? e 2^T^ ^&doh 1.8 oiTtEo^iml to K nitA f a&d the piaaes 
op -[Xt?} ca*l 0^ {y$^] e«® Qat4*holoiaa^;hic» 2::i©r#foi?«t 
jiCiCfi?, 7 , 4 « 4C#7, V ,4» (14) 
iiwioe ire eooolade that a l l aati^lioloiaorpliiQ aoi»^eg«ae£site 
pXaties imve 3fl^ e seotloBsil «urmtit«e@ At a* '2liej?ef@£e* miir 
t^eoseoi fe3Jeif» ti^ oiii ^eo.e«^ (4*2*2.K 
4«?* fiffiJUtlliil' gig Mifflllflttl3L„i ffligyitlRMff* 
a*d« Hmili [23.] luis oiuueeotesised m eonplex spi^ ee Jtoxra l»f 
i t s p«ot>ertj of littvlag eoastnit totell^r «e«i lilseeticniikl eiunmr* 
ttue* EevOf ve estMd tliis x^mult to iHieiaAo<»XMiXe« MuiifoXAe 
J 
mad. »««•• th« foUonias th«ov«i« 
T^f^mmm (4*3«3.)[31j» litf {^ $4) %« a Psiudo^Kiyass manifold of 
vmO. diJi :> S* 7!i«i J^  i s a i'Moido^Aonplax sipaoa tmm it mA 
oaljr i f i t Imm wumtamt tattiil^ xmH hi&w%%oaal &xrmtwem» 
Mxoafm It ii i© af eonstofit tota3.i3r xml aenttmml oiurv&tair** 
t M a fKom {^) i^ foil>9W0 ^Mt . ? i& of total ly iPoaX tiisaotioaal 
ourvrntmsa* 
to peova tlio ooavarao we asmxsao t ^ t EC^»t} « o i«a* 
E(i:»T) * iSi^tSt) » e* coaaiaoa? t!t^ oasa ithaa g(^f^} « ^(T»Y}* 
.jiAoa »p r ^ f t J ia total ly s^df tlia lAaaa aaetioa 
Bp I ^*^ t ^ ^ ^ V ia also total ly soal* Braa «a M^a 
•4a m a(i^T» aXfJTf^  #x-4t» «»x«t)« (13) 
Fjroai (1S> i t i a aaay to i^ et 
ii(X) * mti •ASi^titi m aa« (1<>) 
Ba^laaiag f tar «rf i a (16) ira ^at 
fl(X) • a(Y) •^Kdlyf) • fa (17) 
yvoa (16)t (17) maA (2) «a aoaaluAa timt 
»(X) * H(]r) • 4a gUMt X(X»D m XiZt^ m a/Z* (10) 
4« » E(E^&tt JX^i^t MX44f» 'oJLIS^ f)* 
4ft@r 63i^sii^inj l^e ^ij^t !im^ nt&u of t&9 last r@latiom ma& 
thvm w mt 
H{X) • H(D « «4« aM l[(X«n) » S(X»T) » «/2« (231) 
fHiMt tstm (18) a^id (23.) «• ooaoiwl* tbat 1^ iuw omuitttit 
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i f H lo of oonstOAt tota3.li' rmX atotioaal ^isvstuiw* aOf oui; 
t&ooj*«@ follovw flKM 2^ «9r«@ (4*2*1)* 
HHyjygll^  £'r^i ibeus^Ji {3»'3»2)$ (4*S!«1) «»& C4*3*l) «« 80O 
ttot t^# ooasts^ioy of UoXfmxtjhlQ &9®tlQm^ mxm^tmm £tmQticm« 
aiiti«^oJl<mor:^ i^.o sootiomil ot3ximtuj?» J^aaotiim and tot@12.|r gmX 
ht&QQtlJnA eormtox^ faaoti-jm foe a ::nmi&^EBM.%is mmitolAf mam 
timo oM, llocjS £43] ^£073^ tlicit a Ea^@^ oaoifoM ^M4ili 
aatl3fiii0 tlio axl€8s of SioXimorrMe U^uKfNi i® a ooaileie dp»oo 
f oca* Qm %m e%ims tmxA Qhrnn asoA o@luo £7] peovvel tb^t a 
i£a&].e» auuiifoXa to & tmtpXmL »paoo fo«i^  i f i t trntlmft^e t£io 
axiom of 4iatl<4itilo^aorjii9 plaittit* In this oootiott wo 03eti»ii 
tiiooo o&iuc«Mitorisati0fui for ?ootiAo»JSi^ «« wmifoMo* 
iNtiflffilMffi (4«4*1>« iiot (M,J} too & j>ooiido«'la^o» MuiifoM vitb 
m i?ooaAo*aiiBiiii«l an ^otieio g* iTo oay tHftt H o&tiofieo tito 
ftSiOBi of holonojr^iio plasioo {vwpm amti^ lioloMOSfiiio piomoo) i f 
foar oaoli a « II $mA m^m liolooospiiio (ipoop* oati'^olonovyliio) 
aoa-doeiAOittto plMio pa S^CE}» tltoro oixoto a a*di»oaoiioia1. 
totaii^r sooiooio witawaifoiA M oomtoiBia^ a wioli that I^Cf)«9* 
-J 
mw0 X9t I iNi & siilmmit&X0L ef H teaA I«t V aad V %h9 
i4-^t^)^ «• C V ^ ^ ) X - (V|gA^ ) f • a % ^ 1 (22) 
« A B|^^ K (modulo aoFonI ooi3|>iiii«at} 
l^i@@r«3 (4«4»S>« If a *^3<mio»S^ 3l^ Gfi' ocmifoX^ .4 ot real a i^ 
MSS^* ^ ^ ^ >^»^  '^ ®^ ^ ^ ^'^0 Q3%Mw0itmX r^%Qsm of 
f^(f4) irlii^ spaa sa aati-Sioioiaorp^ci piaae p* ii@t i^ ' ^ a 
totally goo4*sio su^aaltcia auoh that a € IT aaii fji&} m p^ 
^lenxl^f JX la nor^ /aX to K* timxmtov txmt (22) «a bavi 
a{ltt)4X m 0 (aodtao acMea&l ea&j^ Mivat)* la partl«iila«t 
E(X«ttJrx*I) « »ti(£«T,ai»^l) • •• naMsofai!* Hy i%«ortia (3*2»2) 
II iiaa aonataat h&ltmowp!Mk<i w«mttmm3L <mevatu3»i« 
ay a alwllav a£p»:^ «at as ia tfe«o£itt(4«4«2) «• aaa pgwm 
%h9 ^&llotfias 
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thou it luio omiatiait ki^onos^iio «<iotioiKal esxrmtwe«* 
-40 ha79 t ^ s 898a t ^ t smuy of t:i8 iidsftil £«mJLtd aixmt 
mtimk mkfdsm§ m 
'Sh9 mSM of tlio iMMsmt oiiapt«» i s to sttiftjr 
lioldiitoriiliio ottcvatuc** of lui alsMNrl Stiilos 
»ifsr the iroaiatfl of h'wem» fmA o^tiida aotto 
v9B^t8 oimilcof to t^oo {jiirwi liy ttmtm 
&aA B&&lwia [24] foi» iiiomnaiiten rmtiifol^ io* 
(5«3»> li^tgQduQtl^g A aeasr £31IJ tiao oomsltorta ai£foiroiELi Olansoa 
of iiZads-fe iiesaitiosi manifoMs aad liap BST^T^ a lot ^t s^soportieo 
oo»oe:miiig Iiili3.^ e« id^aost Kiguiloje'y Cuasi^Ia^tart Mo&xl^  Enliloi? 
a»d aox^^iaa ESQOEifQ^ da* iioro oXoso^ ia C^ l^ J ^* ^ o^ oosiaidesoi 
aeftsly Kabior s^ynlfolAs &QA luag i^oaes^iaod aaay ceisulto of 
goomotjejr of i:@ililQj? »ttifaM3 to i:!%iii ola^a* ilojeoov««» ho IIM 
Aof liiod a v«£3r nloo elass of aoasXjr <£aiilotf i^ imif oIAo «moiy t^so 
of oomotoat typo* 
EowovoVt sot vwt^ wioii i« kaowi atKiut tl&o ^ooaotssr aadl 
topology of olaoot &ai!!ilo£ aajiJLfoMo* Eooontl^t Eaai farvwi [12.] 
lioo ]««vo4 oono xwoolto ooaooxiilBi; tfoXonospiilo oootional oiirv»» 
tuvo oat ^laootloaal oosvattiso of aa oXaoot Kahlor staaifold* 
flio aim of thia Oha t^os la %Q fostlios olaelf;^ ^^ sosoXto of 
yarsaa aad to o^taia mora roaulta aiaila« to t^ao obtalaoA hf 
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ftuMtsozy «««lM!»r9 K«y«^ audi w ^ 1* ftoA t ^ o^Xa^ >«iiig 
ia«ii%iti«« Hair* liQtfi psoved ia i%Xl0 
toy tmjt TMtom X»Y c f||(ll)f iilitM ^(x) « A(Jt»/X«X»#X)« 
q 
/. 
SMoXvK ataiyLf<iCyi» 
fi«Xda e l pleao« spmaea &jr '^•^ ^ ^ \%\\ » 1 *• lit! I t 
i f ^C^ff) »o# sad 
fiMi rtlfc. (9.a) 
ftl««SMtiv« pMot ef tut fon<»wla« tli««s«ft Ane to gmwmm 
{{IXU 9* ^ 4 ) . 
•^ ^^ 
i) 
tl^ f^tgiMt ($«2«1) C3?i* Zi«t (M»«pJ) li« aft alaost iMalmg tmaif^ 
foXA of ooastatat aoloaoirplile MetioaftX ourvattur* C(M) at •••sjr 
9»iftt & ^ H* m«ii tft« niimiiftw «awiititra taasor of li %m 
of the foxnt 
a(ltt»i&ttf) m^^ teiU^) 6 ( t , 4 -^ C ,^;^ ) 6(f#sii) ^(S»Jfe) 
g(f,i3) -sC^i^^) €it.^ir) -2e(Xf43f) gU^Ml 
V 
i.yoof> oiiioo* 4^} « "^(K) \Ull ^i vo fiavo 
^X*Y) i» (4>t «o K«t 
i: 
$l!U0» for oo^tant liol^ Mor^ bdLe a@o«ioaal muerm'luxro 0(ai)» 
*i Htv^)y-( v^)sll^ (s) 
ii(^tttX.srf) - ^ i j * ^ Ce(it,t) ^£t^) -*>C^ #x> @(f».) •M^i^jf) 
• ^ ^ t«(Xft) «(jc,#) -^x.x) eCt,^ ) •^d^f^t) 
Ac»top MflMii i f t X »y X42 i » (7)9 «• &«•• 
7 
tcaotia^ tii« •qiiiaM«»i« ^^us obtained firoza (S}f ir« Imvo 
ji(x»T»2»«f) ^it(£»7»i#i} •E(i!;ti»f«y) •a(ir»x»««,M) 
- ^ ^ CsC i^rf) fiCtii^) -^s,z> fi(f#«) ^U,i4) g(f,jrs) 
-«(«W») «(tt#K) -2«(X,tlT) «(atJ«i)J 
M9Wt iMur tiMOMB f«3JL«v« f»«a (9) and tn* f i m t Bioa^m lAaaHty, 
Zt (llt«f^) i» A tMl9w aaaiifolA ! • • • (VjcJ)1^ • •• ^ M 
aa a taaaafaaaa* • ! al»anra «baa««a «• ^at tha faU.oidJi« wall liaaaa 
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•••Hit •f TuM @aA msX (42]* 
%h9 f olXovlas f oxat 
4A,ir»4i,*^) - ^^ [eCxm) ts(tt^) -6(^.4) sCftrf) 4^ii£,Jw) MT»^4 
-ijCXfJii) eCt t^) - 2 ^ ( M X ) d^ftfa)]* 
Xa irti&t follOffSf M0 oonaider ciali^  tlioist aSJioot 'S^a^^m mmaX'" 
folds «hio& ©atiofy 0 ) » llovt fiK}gi (2) I t la oSienif that 
XC-^ ^^ ) «»I ^^  < Vi:^>t - {v^)x II^ . (10) 
fh«& wo liavo t!io folXowla^t 
pipooo^ittftn (9«2«^)* X«t (tlfCifJ) h9 sui alji0ot ilamor lamlfoia. 
tHott i t hiio Cpolutfrioo) ooastaiit typ^ I f nail only i f tliojNi oiiota 
• « « 5^(H) 0 4 ^ t imt 
m Vjt^lf-C Y|J)xll ^ « {®(iC.x) «(i.x) -elx.T)^-g(x,jf)^ j (U) 
fOjT o U X»f cJ£(M)« iPus^onaosOf M bao «3loML ooaatoAt tfpo 
i f oaA ooiy i f ( i l ) hoXdo iritli a oonotoat fimotioo «• 
SMUUi* ^ ^ oiiffioiOBt fckvt fonoiio iaaodiotoij f»oa tbo dofiail ioa 
of oottotoftt tfvo* Ooovorooly* lot X9T t JC(M)» tttoa wo wsito 
1 • oX • MX • ox* 
INT) 
4SSMM* ^ ^ Ql»ove proof i o siLsilas to ttmt d^eii ^^ r 4 Qm^ C^i* 
In a!&&pt8r XXI aad XIT «• ^mve studlod imioii of lioXo»o»» 
pliio aa& ftiitlclioXoiaespiiio j^ Xasos in 9M%iilo-IC*ai>iioo and i^ 9«»Ao« 
]|«^o]? sptioot irta^ 'tootiTOXy* I s "^is oootioa wo st^idy o u ^ 
axlOBi foi; aXaoot laliXor uanifoXds posaXloX to Vmmm otoAloA ^y 
ZiOttOfi oMl Jiwiistt [24] iTo* ajOHmyioton aioiiifoXao* 
g^Qgfa ($«j«l)« j^ot (MtSiJ) lio aa oXaooft JCokiXos ao&ifoXA 
vitli «o«X 4iai > 6« Xf i^  oatiofioo tlio oxlfln Of )p«O9lio»0« fo» 
OOMO 9§ tlMtt n yam 90lAt«ioo ooaotea% luiXo»ojri>iao oootioaox 
oiurtmlfiuNi* 
* « i , . 
72^/// 
1? u 
mpnA aa aiitl«liolOBM>vplii« TBUMM m^otttm &% aa avMtxiiiiy potMt m 
of It* ItMA t!i« •9otox« E t^ aaA ^^ oa^ ir alao spaa aa aati* 
helooftsfiiio aaetioa* Uaia^ tlia ff«Iatloa (22) of Mst oliapto* 
aaA tho aari^ ^aalfa ao jiiroa lisr liOiuig aai Simimi C^4]t wa liavo 
^(j£tt)^ » o (raoaiido aomal oonpoaoat) (1.2) 
wbaro j" ia a iroototf fi@l4 ortluigoaal to tlia plana aaetioa 
apaanaft liar 1 anA I * fhmi. na MTVf la patf%ioiila«« 
llC:!^ ^^ * ^]Mt)(JXW7) « 0 (modtao aoasGNidL oompoaeat) 
E(%4.f^  iis:<«^» ^i«Nrt* un » c»» (i>3> 
Hovt axpaaOiag tha loft haaA ol4a of laat solatioa aaA aftait 
aoaa oaaoallatloat wa not 
a(lt#Xt^X,X) m E(ft^f»Jf»T) (14) 
tkat ia» 
B (X) «ll (T}« (15) 
]foir« i f fox ax%i«sai^ vaotoim U aaA ?« op{4l»f f i« 
lioloao#pliiaf ttkin «a aaa aXuasra aliooaa a uait vaatov 
. . « {«.«]-^ « {..«j-^. «l«l t^ (1« « h.T. 
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liKS poiatvio* oonstaat h^lxmov0$j^ amottomx mijrv«%u«»» 
l^ aoyyftt ($*3«?)* Lot (^ <}fef#) %• ttit alnost Elftfeldap maaitoXd 
wit^ v«iiX Aii{i> 6» SIT H aatisfltfs tli« axiom ot liolO!»o»plila 
F*a^«««« foe mem ft tl^«i :i l^ as ^iatwlaa n^astsat imljo^ 
aovx l^iia aaotioaaX euvvs^ ttajeo* 
ilSSStSi* ^ ^ peoof la aimilai? to tkmt Qt tm im fliooirc^ (5*9*X) 
•xttopt for tsia auitalila elioiea of r^ootoirs* 
QanfoiiMmv (S«5*4)« Itot (^ IffgyJ) bo aa aHova* Xt li satis* 
f i#a tiia aiioia of lioIosKHrsliie p-iiilaiiao f OJP emm p« tliaa H haa 
9oiatifiaa oonetaat iioiososi^ie aaational oasvatYii?a* 
8D 
M E f l H B a O i i a 
[3J Ba<Vf>8» ^ ^oe«£0# At Xiid«fiiiit* XiKU.«xf aAiiifo)4«» 
miik* A»a« 26l.t 95»62> (3.982) • 
iiid«llalt9 SXm taaiiitolliftf (toapp«3s) 
yooehov i» ath, 5t 9*37t (1979)* 
[7] oiMMi* Ji«T« and ogino* JCt amm «iift«Mt«»i8aHoMi of oMipdox 
•pooo fojau* l»iafeo* t&i^* «^ 40t 797*799f (X973)* 
{•J OlMMf B«T« audi OgittOf Ki f i o KHoocoao on loiaoff naaifoaAo* 
Mio2ii«B» m^k» jr. 2i« 2a$^229» (1974)* 
C9J IteiosMT* H SAd noodUitit Ki on oMtioaol otunmtuffo of ioAo* 
f la i lo Mtffloo XX* 
nm^L* AM* 247* 279»2»2t (19B0), 
( 1 0 | doiiMvoicif H OR tiho gooootsar of tiio toocoiil iNaadlo. 
«^ aoiAO. AMffov* iimVa, 210t 73-4M9 (1962)* 
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4* Hiff* &««ii« 16t 7U«7X7f (319B1)* 
jr« iJiff, 0«oia« 4f 28>»509t (X97a). 
[13] asaar A I «iou*« «xaa^oo oS uliaost ueaeioltlaii laeuiifolds* 
UXlAOltt* J, i^t&. Xa» 999*966, U969)* 
[14 i Gsmft A * aiurvmtuiet iA«itiU«s foj? Hoxaii^ lam and aluoat 
6(ll«612, C1976)* 
[ISI] asayt & m& H«rr«iaat J^ «^ ii 2ii« oixtdoit «la@3«o of olaoot 
Hoamitiaii .^^aifoldo and thele liaoav invasiaatOf 
Amu mt« Bwa» Appl.i-25, 5i>~-^ «2»^ J-'?8<5; 
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Matli* &^ita* 292» 2&7«272« (19)78} • 
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J* liiff. OMo, 6, 177*179f (1979) • 
[ItJ Ool«lM«i» j»X aad KolM9«urtii« 1^ aoloaosfliio Hloootlonal 
ourvatttvot 
J» ]>iff* daoai* 1, 229«>299f (1967}« 
[19J toldHMiVt ii*Z Md lloalnlt i««4t Xtio axiom of •9lio:roa ia 
lodal ^th* 30II* aoy* 27t 1B0*192» (1976) 
5> 
( to j a«MttiBi# I»lit f ep lM im «lg«bxmt iiiAi«d«ll jPuMlvliiai 
( I I . ] Boidit StSi Oft t#t«Xir «M1 t iCMt iowa awmitiurv* 
PifCKi* Am* Hatli* So«« 56f a61t»2#9ff (1976)* 
itGO* iUa« aalfti* ;io0* 43f 2a6«ld9t (1974)« 
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f : tOia«t«y, 
jT* Ditf* aoQB* 9« 48i*489« ( i rm) * 
[29] 2 i^ft&t# D aad ?«2r8txaeX^if £t A oiuaaetovi^atioa of oonj^ox 
8^00 f 0S8I8 md !%• ftpp24oatio&t 
Ijftiiii^ poolc Math* ^« 23lt 235-24Xt (19^) • 
[26] Nifttoftf ii*si Sjtxttotusos Oft difforoatlablo ttuifoX^ft, 
( fo lio ptMUUiioai* 
[37] JflAaftf i^m itsttot^oft OA a diffocoft«lftia.o aoftifoUt 
JIPOO* o f t u t aoftf* Oft A l e * OftA CIOOB«» Sft lNll t 
VftlTOMity, X2X»X94t (X9ea)* 
[3ft] XOftiftft, S aai XOlNqrftildLi Jt Fooadfttloaft of d i f fomi f i f t l 
COOftotsy X» ZZ» Xfttov Jioloaoo» 196>»1969« 
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J* ilat. i&«iia» 4'^ %&« ai» 41-SQ« (1933)« 
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[35] a«lM»it«i^ Sm&$ Eiodi*Sal.eii3.U9t Sl^i^^tir f«rajigf (19§4)* 
i%} mwiiM.^ J«t iifaiu»ui)i2,» f sftA Sut^* ft ii«tM on « £*»pi#« 
o f OOll0|ltlll% IkOJtOAQJi^ plliO OOetlC^Ml V$XWtkifWB'9t 
Kodoi MatH* HWib aof* 26« 49i»445t (2.97$>« 
C97] fOttiiOf a I Oomotiai^ of lioXoiiiojrsiiio oootioaol oiurtfttuto 
i s aSJioot Eoisaitioa BoaifoliOp 
Xodoif Mtt^ « SOS* lOf* 2f» X90»2(^» (1979)* 
,1 
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0o«yo^» Bfts^, Bok^ aup (1973}« 
